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Executive Summary 

This Technical Evidence and Phase 2 Subsurface Investigation Final Report (Report) has been 
prepared by Kennedy/Jenks Consultants (Kennedy/Jenks) on behalf of Valley Water 
Management Company (Valley Water). This represents the final report required by a 13267 
Order issued to Valley Water on 1 July 2014 as well as Valley Water’s evidence to rebut the 
allegations contained in the proposed Cease and Desist Order (CDO) and the Prosecution 
Team’s Opening Submission of June 12, 2015.  
In addition to other information, the findings of two phases of subsurface investigations are 
presented. Observations regarding the fate and transport of salinity constituents in produced 
water are developed based on available information including: 
• Direct results of the Phase 1 and Phase 2 subsurface investigations of deep and shallow 

groundwater. Portions of the technical work were conducted by Kenneth D. Schmidt and 
Associates; Dee Jaspar and Associates; Stuart Childs and Gary Carlton, Kennedy/Jenks; 
Jim Waldron, Valley Water; and their associates and subcontractors.  

• Additional sampling and analysis of groundwater from eight wells installed as part of the 
investigations 

• Sampling and analysis of off-site wells in the vicinity of Race Track Hill 
• Review of historical flows discharged to the Fee 34 Facility and Race Track Hill.  
Figures 1, 2, and 3 show the locations of the facilities addressed in this report. 
Fee 34 Facility 

This 3.4 acre Facility is permitted as an oilfield produced water collection and treatment facility 
near Edison, California. The Facility is located in the active production area of the Edison Oil 
Field. Produced water from a number of small, independent oil leases in the Edison Oil Field is 
transported to the facility by pipeline and flows into gunite-lined ponds where crude oil is 
skimmed from the water. The treated produced water is then pumped to the Race Track Hill 
Facility and into unlined sumps and onto irrigation areas. 
Subsurface investigations included collection and analysis of soil samples to 200 feet below 
ground surface (bgs); installation and sampling of a groundwater monitoring well screened at a 
depth of 395 to 435 feet bgs; and leak testing of two of the lined ponds used for produced water 
treatment.  
Soil Boring. A soil boring was advanced at a location 10 feet from an unlined skimmed oil pond 
and within 30 feet of the produced water treatment ponds. Samples were collected and 
analyzed for water content, EC, boron, chloride, and Total Petroleum Hydrocarbons as crude oil 
(TPHc). No perched water was encountered while advancing the boring and none of the 
measured results for water content gave any indication of accumulation of percolating water or 
groundwater. TPHc concentrations were not detected at any depth below 5 feet bgs where the 
concentration was 220 mg/kg, well below the environmental screening level of 500 mg/kg. In 
addition, no elevated EC levels or concentrations of boron or chloride were observed in the soil 
boring samples. The result of this evaluation was documentation that neither water nor the 
constituents commonly found in produced water were encountered at elevated levels in the 
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unsaturated zone beneath the Fee 34 Facility. This corroborates the finding of a May 1996 soil 
boring study that also showed no evidence of produced water movement in the unsaturated 
zone.  
Monitoring Well Installation and Sampling. Groundwater monitoring well C-1D was installed 
adjacent to the produced water treatment and storage ponds and sampled in early 2015. At the 
time of sampling, the water level was 298.4 feet bgs. Water chemistry of the sample collected 
documented low levels of boron, chloride, and EC. More detailed analyses of a larger suite of 
constituents demonstrated that the characteristics of the groundwater have not been influenced 
by produced water from the Fee 34 Facility.  
Leak Testing of Two Produced Water Treatment Ponds. A Spring 2014 initial round of leak 
testing of the gunite-lined ponds indicated that the estimated range of pond seepage was 0.3 to 
3.3 mm/day for the South Pond and 3.3 to 5.5 mm/day for the North Pond.  These initial leak 
tests were undertaken during non-ideal meteorological conditions solely for the purpose of 
obtaining an indication as to whether any major seepage was occurring from these ponds. As 
stated in the Phase 1 Report, more precise and accurate results would be obtained by 
conducting tests during rain-free periods between December and February, when errors due to 
the measurement of evaporation are minimized. These initial pond seepage values are quite low 
and, as stated above, there is no indication from the soil boring and groundwater monitoring well 
datasets that any minor seepage that may have occurred has reached groundwater.   
Fee 34 Facility Summary. The most important finding was the water quality analysis of 
groundwater from monitoring well C-1D that taps first encountered groundwater beneath the 
Fee 34 Facility. Water quality of this well indicates that groundwater beneath the Facility does 
not have elevated concentrations that would indicate the influence of produced water. This 
conclusion is supported by the lack of water or elevated zones of produced water constituents in 
the unsaturated zone from both the 1996 and 2014 investigations. 
Race Track Hill Facility (RTH) 

This Facility consists of 240 acres located approximately four miles northeast of the Fee 34 
Facility. There are 27 unlined surface impoundments used for produced water percolation and 
evaporation. Tamarisk trees (also known as Salt Cedar) were planted around the percolation 
ponds in 1960 to increase evaporative water loss by transpiration. There are approximately 
91 acres with sprinkler irrigation systems that are used to apply produced water to salt-tolerant 
local grasses and some shrubs.  
Eight groundwater monitoring wells have been installed and sampled at this Facility. Three wells 
are completed in deep groundwater and five are completed in shallow groundwater. Four 
existing off-site wells have also been sampled. Samples from four soil borings have been 
analyzed for produced water constituents to characterize unsaturated zone conditions. Finally, 
an evaluation of produced water percolation at RTH has been conducted.  
Soil Borings. A dataset of soil EC and concentrations of boron and chloride were collected to 
determine whether long-term produced water irrigation has affected soil salinity. The results 
summarized in this report indicate that boron accumulates in the surface three feet of soil under 
irrigated conditions. There are some apparently random peaks for measured constituents at 
various depths in the soil profiles, but effects specific to the irrigated area boring other than 
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boron cannot be identified. There is no indication of salt (EC or chloride) accumulation in the 
irrigated area at RTH.  
Groundwater Flow. Water level measurements for the five shallow groundwater wells show 
that there is a groundwater flow gradient to the northeast on the east side of RTH. In addition, 
the water levels in wells on the upper portion of RTH indicate that there may be a groundwater 
mound in the shallow groundwater. 
The deep groundwater flow direction is indicated to be to the north-northwest based on March 
2015 measurements. The water level elevations do not indicate a groundwater mound in the 
deep groundwater. 
Groundwater Quality. Groundwater quality information was collected for three sets of wells: 
shallow groundwater at or near RTH, deep groundwater at RTH, and nearby off-site wells:  
• Three of the shallow groundwater wells (RTH-1, 4, and 6) installed near evaporation/ 

percolation ponds have groundwater chemistry that appears to be affected by produced 
water. A fourth well installed at the eastern base of RTH (RTH-3) has unique water 
chemistry, primarily due to high sulfate concentration. The fifth shallow well (RTH-5) was 
installed east of RTH near Cottonwood Creek to determine whether produced water had 
moved off-site in that direction. Water quality results indicate that this well has not been 
influenced by produced water. 

• Three deep groundwater wells installed on RTH (RTH-7D, 8D, and 9D) represent two types 
of groundwater quality. Water from the well at the base of the northeast corner of RTH 
(RTH-8D) shows groundwater mixed with produced water. The remaining two wells, on the 
western side of the site, (RTH-7D, 9D) have some indication that irrigation with produced 
water has mixed with local groundwater with high sulfate concentrations. 

• Four off-site wells near RTH were sampled to assess whether off-site effects of produced 
water could be documented. Two wells (24J and 12F) were sampled along Cottonwood 
Creek, one upstream of the location where Breckenridge Road crosses the creek and one 
downstream. These two wells have water quality very similar to the shallow groundwater 
monitoring well near Cottonwood Creek (RTH-5) and none of them show any water quality 
effects related to produced water percolation at RTH. The lack of mixing at the downstream 
shallow well is an important finding because it documents that, at this location, there is no 
groundwater impact or imminent threat to groundwater.  
One of the remaining two off-site wells is northwest of RTH and the other is southwest of 
RTH. Neither of these wells has water quality that suggests mixing with produced water. 
Considering the locations of water supply wells, none are directly downgradient of the Race 
Track Hill Facility in terms of the direction of deep groundwater flow. This also indicates that 
there is no imminent threat to groundwater. 

Produced Water Flows to Race Track Hill. Records of produced water flows were compiled 
for 1960 through 2014. This dataset was used to calculate the total volume of produced water 
pumped to RTH over 54 years of record. A water balance for RTH was developed to determine 
the amount of produced water evaporated from the evaporation/percolation ponds and lost by 
evapotranspiration from the Salt Cedar trees and the irrigated areas. The total volume was 
8,350 million gallons (MG) and combined evaporative losses were calculated to be between 45 
and 49 percent of the total volume: approximately 3,750 – 4,120 MG. Of this total, 
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approximately 60 percent of total evaporative loss was from evapotranspiration at the irrigated 
areas. The practice of irrigating salt tolerant grasses and shrubs is an important part of water 
management at RTH. Aerial photographs of the facility show the beneficial impact on vegetation 
growth.  
The net seepage of produced water to the subsurface at RTH is calculated to be 4,200 – 4,600 
MG (12,900 - 14,100 Acre-feet). After accounting for the porosity of the sediments beneath 
RTH, the total volume needed to store this volume of water would be 43,000 – 47,000 Acre-feet. 
This amount of sediment would occupy about 200 feet of thickness beneath a 200 acre area.  
It should also be noted that the produced water flows from 1960 to 1968, were higher and were 
applied to a much smaller land area than is used today. The combination of high flows and 
small land area would result in more percolation. It is likely that produced water reached 
groundwater during this period prior to the adoption of California’s Antidegradation Policy. In 
fact, it can be presumed that after the initial 8 years of saline produced water discharge via 
percolation, that by 1968, the underlying ground water reflected mixing with produced water and 
was not high quality water based on EC or TDS, chloride, or boron concentrations.   
Another facet of the produced water flows sent to RTH is the potential for runoff of produced 
water or produced water constituents deposited in the soil. Valley Water had no evidence of 
runoff from RTH even from the very large storm event in late December of 2010, so aerial 
photographs taken between 1992 and 2015 were reviewed for RTH and the Cottonwood Creek 
area to determine whether signs of erosion or runoff could be documented. The aerial 
photographs provide evidence that the landscape does not show changes related to erosion 
and there is no evidence of vegetative growth that would be caused by surface water runoff. In 
addition, survey work was undertaken at RTH to confirm the adequacy of pond storage and 
freeboard, drainage ditches and catchment basins to contain produced water and unusual 
precipitation events on site. During the course of this field work, the trained survey crew has not 
observed signs of sheet erosion or sediment rills. The existing configuration of ponds, ditches, 
and catchment basins is adequate to prevent run-off from the Race Track Hill Facility. 
Conclusions of the Technical Evidence and Phase 2 Final Report 

Valley Water operates an oil field produced water treatment facility and a disposal facility in the 
Edison Oil Field. Both were evaluated as part of the technical studies reported here: 
Fee 34 Facility. The most important finding was the water quality analysis for groundwater 
underlying the facility. This dataset indicates that underlying groundwater does not have 
elevated concentrations that would indicate the influence of produced water. This facility has not 
impacted groundwater; therefore, no further investigations are proposed. 
Race Track Hill Facility.  At the Race Track Hill Facility, produced water is applied to 
27 evaporation/percolation ponds and 91 acres of sprinkler irrigated vegetation.  Groundwater 
studies indicate mixing of produced water and groundwater in the shallow groundwater at the 
site. There is less mixing of produced water in the deep groundwater at the site. Water quality 
data collected from four off-site water supply wells and one off-site monitoring well indicate no 
effect of produced water on groundwater quality. 
The final conclusions all reiterate that there is no imminent threat of harm to soil, off-site 
groundwater users, or surface waters from Valley Water’s activities at the Facilities. 
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Section 1: Introduction 

This Technical Evidence and Phase 2 Subsurface Investigation Final Report (Report) has been 
prepared by Kennedy/Jenks Consultants (Kennedy/Jenks) on behalf of Valley Water 
Management Company (Valley Water). The Report summarizes the Phase 1 and 2 subsurface 
investigation results for Valley Water’s Edison Oil Field Facilities, Race Track Hill and the Fee 
34 Facility (also known as the C Plant). The shallow subsurface investigations and reports were 
conducted by Kennedy/Jenks (Appendix A, Appendix B) and deep subsurface investigations 
were conducted and reported by Kenneth D. Schmidt and Associates (KDSA, 2015; Appendix 
C). Research to identify off-site wells was conducted by Dee Jaspar and Associates (DJA). 
Laboratory results for wells that were sampled are included in Appendix D. Other analysis was 
provided by Stuart Childs and Gary Carlton of Kennedy/Jenks, Jim Waldron, and other 
associates and consultants. 
This summary report provides a synthesis of the findings of both the Phase 1 and Phase 2 
Subsurface Investigations. Phase 1 results have been summarized previously in the Phase 1 
Subsurface Investigation Report (Kennedy/Jenks, 2014b) and Phase 2 shallow investigations 
were reported in the Interim Report on Phase 2 Subsurface Investigations (Kennedy/Jenks, 
2015a; Appendix A) and the well completion report (Kennedy/Jenks 2015b; Appendix B).  
Observations regarding the fate and transport of salinity constituents in produced water are 
developed based on available information including: 

• The direct results of the Phase 1 and Phase 2 subsurface investigations 
• Additional sampling and analysis of groundwater using the wells installed as part of 

investigations 
• Sampling and analysis of off-site wells in the vicinity of Race Track Hill 
• Review of historical flows to the Fee 34 Facility and Race Track Hill as well as an 

evaluation of percolation and evapotranspiration.  

1.1 Background 
Valley Water is a non-profit corporation that provides produced water treatment and 
management services to small independent oil producers in the Edison Oil Field. The Fee 34 
and Race Track Hill Facilities are owned and operated by Valley Water (Figure 1). 

1.1.1 Description of the Fee 34 Facility 
The Fee 34 Facility covers 3.4 acres (Assessor’s Parcel Number 388-050-254 in the southwest 
quarter of the southwest quarter of  Section 34, T29S, R29E, MDB&M) and is an oilfield 
produced water collection, treatment, and shipping facility located approximately one mile 
northeast of the community of Edison. The Fee 34 Facility operates under California Regional 
Water Quality Control Board, Central Valley Region (CVRWQCB) Waste Discharge 
Requirements (WDR) Order No. 92-11037, a Notice of Applicability for General Order No. 
92-110. There are six surface impoundments at the facility (Figure 2). Produced water is 
transported to the facility by pipeline from various small, independent oil leases throughout the 
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Edison Oil Field. Produced water flows into two gunite-lined ponds where a skimming process is 
used to remove any remaining crude oil. Water then flows through adjustable weirs into a larger 
lined pond (the shipping pond) on the west side of the property. The treated produced water is 
then pumped from the shipping pond to the Race Track Hill Facility for percolation from unlined 
sumps, irrigation, and evaporation. 

1.1.2 The Race Track Hill Facility  
The Race Track Hill site consists of 240 acres (Assessor’s Parcel Number 387-060-031) in the 
northwest quarter, and the north half of the southwest quarter of Section 24, T29S, R29E, 
MDB&M, approximately four miles northeast of the Fee 34 Facility in an area of steep and 
rolling topography in Kern County (Figure 3). There are 27 unlined surface impoundments used 
for produced water percolation and evaporation. Tamarisk trees (Tamarix spp.), also known as 
Salt Cedar) were planted around the original 17 percolation ponds in 1960. This facultative 
phreatophyte species (Zouher, 2003) is capable of extracting considerable water from shallow 
water tables and can tolerate high salinity levels.  This type of vegetation was planted at Race 
Track Hill to provide additional evapotranspiration of water from the ponds. 
The site utilizes approximately 91 acres for irrigation by sprinkler irrigation systems to apply 
produced water to salt-tolerant local grasses and some shrubs that have been planted in the 
irrigation areas at Race Track Hill. Produced water flow from the Fee 34 Facility enters Race 
Track Hill at a netted pond located at a high elevation with respect to the rest of the facility. 
Gravity is used to distribute produced water to evaporation/percolation ponds and spray 
irrigation areas to aid in water loss by evapotranspiration. The Race Track Hill Facility operates 
under WDR Order No. 58-349.  

1.1.3 Climate Information 
Reference evapotranspiration (ET0) data for the area were collected from the California 
Irrigation Management Information System (CIMIS) Arvin-Edison Station 125. Annual ET0 totals 
61.1 inches with data ranging from an average of 1.4 inches in December and to an average of 
9.1 inches in July based on a dataset from 1995 to 2015 (CIMIS, 2015).  
Rainfall data for the area were collected from the Western Regional Climate Center (WRCC) 
database for the Bakersfield Airport WSO, Station 040442. Average annual precipitation at this 
station is 6.11 inches (WRCC, 2015). The 100-year return annual total precipitation was 
calculated using the probability distribution of annual precipitation from 1938 to 2014. The 
100-year return period annual precipitation is 14.6 inches. The 100-year, 24-hour storm event is 
3.00 inches (Appendix F).  
A basic hydrologic analysis was performed to determine maximum historic precipitation events 
that have occurred in the area. Based on data obtained from the Bakersfield Airport WSO 
station, the maximum 30 day total precipitation on record was 5.98 inches from 5 December 
2010 through 3 January 2011 based on a daily period of record from 1938 – 2015. The 
maximum 7 day total precipitation on record was 4.58 inches from 17 December 2010 through 
23 December 2010. Note that the wettest 7 days on record were during the wettest month on 
record. The maximum one day rainfall on record was 2.29 inches on 9 February 1978.  
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1.2 Regulatory History 
The regulatory history of the Valley Water produced water management areas can be 
summarized as follows: 

• 18 September 1958 – Waste Discharge Requirements (WDRs) were issued to Valley 
Water’s Race Track Hill Facility by the Regional Water Board through Res. No. 58-349. 
(CVRWQCB, 1958).  

• 8 April 1991 - The Regional Board requested a Technical Report/Report of Waste 
Discharge for oilfield produced water facilities in the Edison area of Kern County.  
(CVRWQCB, 1991.) 

• 21 June 1991 – Valley Water provided the information requested in the Regional Board’s 
8 April 1991 letter, but informed the Regional Board that the Race Track Facility was 
covered by WDRs.   

• 29 May 1992 – WDRs were issued to Valley Water’s Fee 34 Facility in the Edison Oil 
Field through a Notice of Applicability to be covered under General Order No. 92-110.  
(CVRWQCB, 1992).  

• 24 May 1996 – Valley Water’s predecessor submitted a report in accordance with Order 
No. 92-110, which required a plan be submitted for achieving compliance with that 
Order. One compliance pathway was to “demonstrate to the Board in a public hearing 
that the proposed discharge will not substantially affect water quality or cause a violation 
of water quality objectives in accordance with Resolution No. 82-136.”  On this date, a 
report entitled “Drilling and Data Acquisition Report” was submitted to the Regional 
Board in order to prove that the Fee 34 facility “does not pose a threat to ground water  
quality and that no further action should be required for continued operation of the site.” 
In this same submittal, a public hearing was requested, but no hearing was ever granted 
by the Water Board to allow for this demonstration to be made under the WDRs 
(Kennedy/Jenks Consultants, 1996). 

• 16 August 1996 – In a Regional Board inspection report on this date, the Regional Board 
acknowledged that “Valley Waste Disposal recently submitted a report, Drilling and Data 
Acquisition Report, to demonstrate that the C-Plant (Fee 34) will not affect water quality. 
The report is currently being reviewed.” 

• 20 June 2012 – The first inspection reports to indicate any violations. Valley Water 
implemented modifications to the facilities (e.g., netting of ponds) to address several of 
the issues. 

• 28 June 2012 – First Notice alleging violation at the Fee 34 Facility since 1992 related to 
sumps not being netted to exclude wildlife. A similar notice was sent to the Race Track 
Hill Facility on July 10, 2012. 



 

Phase 2 Subsurface Investigation Final Report, 
Valley Water Management Company, Edison Oil Field, California Page 4 
g:\is-group\admin\job\13\1365027.00_vwmc\09-reports\ph2-final-rpt\text.docm 

• 23 July 2013 – CVRWQCB letter to Valley Water stating its intention to update the 
WDRs for all surface water impoundments for oil field produced water. This notice also 
requested specific information about the facilities and discharges.  (CVRWQCB, 2013a) 

• 9 October 2013 – Valley Water and Kennedy/Jenks met with CVRWQCB staff and a 
representative of the State Water Quality Control Board legal staff. 

• 10 October 2013 – Valley Water was issued a Notice of Violation (NOV) for the Race 
Track Hill Facility claiming that the irrigation water being applied to land violated the 
WDRs, even though previous inspection reports had never deemed this activity to be a 
violation and it does not violate the plain terms of the permit. (CVRWQCB, 2013b). A 
NOV for the Fee 34 Facility was also issued on this date claiming insufficient freeboard 
in the ponds and alleging for the first time that high salinity wastewater poses a threat to 
groundwater (CVRQCB, 2013c). 

• 8 November 2013 – Valley Water provided responses to both of the October 2013 NOVs 
(Valley Water, 2013). 

• 14 January 2014 – At Valley Water’s request, CVRWQCB staff met with Valley Water 
and their consultants to discuss the voluntary Phase 1 Subsurface Investigation at both 
facilities proposed by Valley Water.  

• 5 February 2014 – Draft Cleanup and Abatement Orders (CAOs) for each of the facilities 
were sent to Valley Water for review and comment (CVRWQCB, 2014a).  

• 13 March 2014 – Phase 1 Work Plan for Subsurface Investigations at the Fee 34 Facility 
and Race Track Hill Area was submitted to the CVRWQCB (Kennedy/Jenks, 2014a). 
Phase 1 investigations were developed based on requirements in the Draft CAOs and 
the intent was to characterize vadose zone and groundwater conditions beneath the 
Race Track Hill and Fee 34 Facilities and to provide an initial assessment of potential 
impacts of oil field produced water storage and discharge on underlying groundwater 
and soil. The Phase 1 investigations were conducted on a voluntary basis but under the 
guidance of the CVRWQCB. 

• 4 April 2014. CVRWQCB email response to the Work Plan stating that the scope of the 
Phase I Work Plan seemed adequate. 

• 1 July 2014 – A 13267 Order was issued to Valley Water in lieu of the draft CAOs 
(CVRWQCB, 2014b). The Order required that all additional field investigations be 
completed by 15 January 2015.  

• 31 July 2014 - Valley Water appealed the terms of the July 2014 13267 letter to the 
State Water Board due to the unreasonable timeframes that could not be reasonably 
met. No response to this petition for review was received, except an acknowledgement 
of filing.  
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• 1 August 2014 - Phase 1 Subsurface Investigation Report at the Fee 34 Facility and 
Race Track Hill Area submitted to CVRWQCB (Kennedy/Jenks, 2014b). This included a 
proposal for Phase 2 investigations. 

• 2 October 2014 – At Valley Water’s request, Valley Water met with CVRWQCB to 
discuss the Phase 1 report and propose Phase 2 investigations. 

• 10 November 2014 – Phase 2 Investigation Work Plans were submitted to the 
CVRWQCB (Kennedy/Jenks, 2014c; KDSA, 2014). 

• 15 January 2015 – Interim Report on Phase 2 Subsurface Investigations was submitted 
to the CVRWQCB (Kennedy/Jenks, 2015a). This report included preliminary results for 
the shallow aquifer investigations. 

• 1 April 2015 – The Regional Board issued a Water Code section 13267 Order requiring 
collection and analysis of wastewater samples from each of the ponds listed, including 
those at the Fee 34 and Race Track Hill Facilities (CVRWQCB, 2015a). 

• 30 April 2015 - A draft Cease and Desist Order (CDO) was provided to Valley Water for 
comment. Valley Water provided detailed comments on May 11, 2015, and respectfully 
requested that the CVRWQCB defer issuance of any further enforcement orders until the 
results of the Phase II Workplan were submitted in the near future. 

• 1 May 2015 – Valley Water receives NOV in response to the Phase 2 results included in 
the Interim Report submitted 15 January 2015 (CVRWQCB, 2015b). 

• 18 May 2015 – Tentative CDO was issued for the Race Track Hill Facility and Fee 34 
Facility (CVRWQCB, 2015c). 

• 15 June 2015 - Valley Water submitted technical information requested in the April 1, 
2015 13267 Order (Valley Water, 2015). 

• 30 June 2015 – Evidence submitted to CVRWQCB in preparation for hearing on 31 July 
2015 (Downey Brand, 2015). 
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Section 2: Phase 1 and Phase 2 Investigations 

This section provides a summary of all investigations at the site. In Section 3, further analysis is 
provided to combine available information for the sites.  
During conversations among Valley Water, its consultants, and CVRWQCB staff and managers 
in 2013 and 2014, it was agreed that the investigations at both sites would be undertaken using 
a phased approach. A phased approach is most efficient for site investigations such as those 
conducted because results of one phase can be used to allow informed decisions regarding the 
next phases of investigations. Approval of and support for the phased approach are 
documented in submitted work plans and reports as well as in draft and final regulatory orders 
from CVRWQCB.  

2.1 Shallow Groundwater Investigations 
The Phase 1 shallow investigations were conducted to provide an initial assessment of the 
potential influence of oilfield produced water on underlying soil and shallow groundwater 
(Kennedy/Jenks, 2014b). The Phase 1 investigations at the Fee 34 Facility included: a) a deep 
soil boring to determine subsurface lithology, presence of moisture, and depth profiles of key 
constituents of produced water; and b) leak testing of the lined ponds. At the Race Track Hill 
Facility, four soil borings were advanced and monitoring wells were installed and sampled at 
three of the boring locations (Figure 3).  
Phase 2 shallow groundwater investigations were conducted based on the results of Phase 1 to 
provide further assessment of shallow groundwater conditions at the Race Track Hill Facility 
(Kennedy/Jenks, 2014c). The investigations at the Race Track Hill Facility included installation 
and sampling of two additional shallow monitoring wells (RTH-5 and RTH-6) in assumed 
downgradient locations (Figure 3) to augment the three shallow monitoring wells installed during 
Phase 1.  
Results for the Phase 1 shallow investigations were submitted to the CVRWQCB on 1 August 
2014 (Kennedy/Jenks, 2014b). Preliminary results for the Phase 2 shallow groundwater 
investigations (Interim Report) were submitted to the CVRWQCB on 15 January 2015 and are 
included in this report as Appendix A (Kennedy/Jenks, 2015a; Appendix A). The Shallow 
Monitoring Well Installation Report is included as Appendix B of this report (Kennedy/Jenks, 
2015b; Appendix B).  

2.1.1 Fee 34 Facility Field Work and Results 
At the Fee 34 Facility, a soil boring was advanced to 200 feet below ground surface (bgs) at a 
location 10 feet from the unlined skimmed oil ponds and within 30 feet of the produced water 
treatment ponds (Figure 2). Samples were collected at 5 foot depth increments to 50 feet below 
ground surface (bgs) and then every 10 feet to 200 feet. The boring log (Kennedy/Jenks, 2014b) 
shows that the dominant texture of the subsurface material was well graded sand with granitic 
gravel, with a smaller portion composed of silty sand. No distinct clay layers were observed, but 
silt to sandy silt was encountered from 48.5 to 56 feet bgs, and from 88 to 90 feet bgs. No 
perched water was encountered while advancing the boring.  The measured results give no 
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indication of accumulations of percolating water and no groundwater was encountered in the 
200 foot boring.  
At all depths between 10 and 200 feet, Total Petroleum Hydrocarbons as crude oil (TPHc) 
concentrations were below the detection limit, 20 mg/kg. The sample collected at 5 feet bgs had 
a TPHc concentration of 220 mg/kg, well below the environmental screening level of 500 mg/kg 
(San Francisco Bay Regional Water Quality Control Board, 2013).  
No high EC levels or concentrations of boron or chloride were observed in the soil boring 
(Figure 4). As stated previously, no perched water was encountered while advancing the boring. 
Soil materials were observed to be dry in the sandy material above these finer-grained layers 
giving no indication of subsurface movement of water in the unsaturated zone beneath the 
facility. This is consistent with the results of soil borings taken beneath the Fee 34 Facility nearly 
20 years ago in 1996 (Kennedy/Jenks, 1996).  
Leak tests were conducted for two of the three lined ponds (North Pond and South Pond) at the 
Fee 34 Facility to evaluate whether produced water may be seeping through the gunite-lined 
ponds. The procedure used, based on the techniques of Luhdorff and Scalmanini (2012) and 
Ham and Baum (2002, 2009), made use of precision monitoring of pond water levels and 
monitoring of microclimate variables required to calculate pond evaporation rate. These initial 
tests were conducted during the warm season, late April and May, when errors that are part of 
measuring the microclimate variables (air temperature, relative humidity, pond surface 
temperature, and wind speed) are largest. Therefore, it is recommended practice to make leak 
test measurements during the winter months when evaporation is lowest to get the best 
accuracy. The initial tests were conducted recognizing that the results might not be sufficiently 
accurate to precisely assess the low levels of seepage anticipated.  
The results of these tests show that the apparent seepage rates of the North Pond and the 
South Pond average 4.4 millimeters per day (mm/day) and 1.8 mm/day, respectively. The range 
of uncertainty around these average values was evaluated using two standard deviations based 
on the 15 minute readings. Using the measured uncertainty for the South Pond, the result of the 
test ranges from 0.3 to 3.3 mm/day. The uncertainty for the North Pond ranges from 3.3 to 5.5 
mm/day. The North Pond test was expected to have additional error associated with the results 
due to the precipitation events that occurred during the test period and the uncertain accuracy of 
the precipitation gauge. The average seepage rates measured for the North Pond 
(approximately 500 gallons per day), range from 380 to 620 gallons per day.  The range in 
uncertainty around the average value of approximately 200 gallons per day from the South 
Pond is 30 to 370 gallons per day. These initial estimates of seepage indicate that there are not 
large water losses from the ponds, but the overall accuracy does not allow a final determination 
of seepage rate. 

2.1.2 Race Track Hill Field Work and Results 
Soil Borings. As part of the Phase 1 investigations, four soil borings were advanced at the 
Race Track Hill Facility in April 2014 (Kennedy/Jenks, 2014b). Two of the borings were in the 
central swale adjacent to the percolation ponds (Figure 3). RTH-1 was in an irrigated area and 
RTH-2 was in an adjacent unirrigated area. Two more borings were advanced at the base of the 
swale on the east side of Race Track Hill adjacent to Breckenridge Road. RTH-3 was in a south 
to north trending dry swale along Breckenridge Road just downstream (north) of the central 



 

Phase 2 Subsurface Investigation Final Report, 
Valley Water Management Company, Edison Oil Field, California Page 8 
g:\is-group\admin\job\13\1365027.00_vwmc\09-reports\ph2-final-rpt\text.docm 

swale and RTH-4 was located in the northern swale below the percolation ponds. RTH-3 and 
RTH-4 were located in order to provide representative groundwater monitoring wells. Both are in 
areas with no irrigation and in swales where surface water may occasionally flow.  
The boring logs completed at Race Track Hill indicated that much of the lithology consists of 
silty sand, silty clayey sands, well-graded sands, and poorly graded sands (Kennedy/Jenks, 
2014b). The proportions of these materials differed among the borings but, except for RTH-3, 
the surface materials were silty sands. Some thin, partially consolidated or cemented layers 
were observed in RTH-1, RTH-2, and RTH-3 but not in RTH-4. At RTH-4, drilling was difficult 
near the bottom of the boring, likely due to the presence of cobbles. These cobbles may indicate 
that stream channel deposits are present in the subsurface of the swale where RTH-4 is 
located. In all borings, there was little moisture noted in the subsurface. Some moisture increase 
was observed in occasional finer textured layers, but there were no cases in which free water 
was observed above first encountered groundwater.   
EC, chloride, and boron profiles for the four borings are shown in Figure 5. Considerable 
variability exists in EC versus depth for each boring as well as among the four borings. Three of 
the borings show zones with higher EC than the average EC. The EC peak for RTH-4 is at 15 
feet bgs; EC peaks in RTH-1 between 30 and 40 feet bgs, and RTH-3 peaks at 90 to 100 feet 
bgs. Each of these zones is in finer textured zones and RTH-3 is in the saturated zone. The 
boron soil profiles do not show peak concentrations at the same depths as EC. The only 
elevated boron zone occurs in RTH-1 in the surface 3 feet of soil. RTH-1 also has a chloride 
increase in a finer textured layer at 30 to 35 feet.  
The soil boring results for Race Track Hill demonstrate the variability of EC, boron, and chloride 
in sediments between ground surface and groundwater. Figure 5 characterizes the variability of 
constituent concentrations in the soil by plotting the mean of all measured values shown as a 
vertical black line. The shaded areas on either side of the mean are one standard deviation in 
width.  This figure shows that there are few values outside of the range shown. EC profiles show 
the most variability and boron has the lowest variability. The boron concentration increase near 
the soil surface of the irrigated area (RTH-1) reflects the adsorptive forces that bind boron to 
soil. No increases in chloride or EC in the shallow soil are observed in the dataset. At all depths 
below 40 feet, the natural variability of EC, boron, and chloride profiles among the borings 
indicates that produced water has not influenced constituent levels in the subsurface. 
Shallow Monitoring Wells. Shallow monitoring wells (RTH-1, 3 and 4) were installed and 
sampled at three of the boring locations completed in Phase 1 (Figure 3). In December 2014, 
two additional shallow monitoring wells were installed as part of the Phase 2 investigations: 
RTH-5 was installed northeast of the Race Track Hill Facility near Cottonwood Creek and 
shallow monitoring well RTH-6 was installed on the southwest side of the southernmost surface 
impoundment at Race Track Hill (Figure 3). Table 1 provides information on shallow well 
completions at Race Track Hill (see also Appendix A and Appendix B).   
Groundwater levels were measured in April and December 2014 at RTH-1, 3 and 4 and in 
December 2014 at RTH-5 and 6 (Table 2). Depth to groundwater at the Race Track Hill Facility 
occurs at depths ranging from 33 to 120 feet bgs. Shallow groundwater mounding was observed 
beneath the Race Track Hill Facility as indicated in Figure 6 for the December 2014 monitoring 
event, but not in the deep groundwater 
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The results of April 2014 and December 2014 groundwater sampling are shown in Table 3. 
Shallow groundwater beneath the Race Track Hill Facility has been influenced by the produced 
water that has percolated through the ponds and irrigation areas since 1958 at three locations: 
RTH-1, RTH-4, and RTH-6.  The concentrations of boron and chloride in these limited locations 
can be explained by percolation of produced water at the Race Track Hill Facility. RTH-3 is at 
the base of Race Track Hill and, based on the high sulfate concentration, has likely been 
affected by more than one water source. Water chemistry at RTH-5 is much different than that 
of the other wells, and does not indicate any effect from the produced water percolation at Race 
Track Hill. 
Total petroleum hydrocarbon-diesel (TPHd) concentrations ranged from less than non-detect to 
240 µg/l, well below environmental screening level for groundwater of 500 µg/l for TPHd (San 
Francisco Bay Regional Water Quality Control Board, 2013).  The only detectable TPHd 
concentration was in RTH-4. 
EC and boron are highest at well RTH-1 and slightly lower at RTH-4 and RTH-6. These 
constituent levels are lowest at wells RTH-3 and RTH-5. RTH-5 is much lower in EC and B than 
all other wells, likely because it is furthest from Race Track Hill and has not been influenced by 
water from the Race Track Hill ponds. Wells RTH-3 and RTH-5 also have the lowest 
concentrations of TDS, calcium, chloride, and sodium.  

2.2 Deep Groundwater Investigations 
The Phase 1 investigations for the deep groundwater in the Race Track Hill and Fee 34 Facility 
areas consisted of the review of geologic and hydrogeologic information, and construction of a 
geologic cross section. This information was reported in the Phase 2 Work Plan for deep well 
installation submitted to the CVRWQCB in October 2014 (KDSA, 2014).  
The Phase 2 subsurface investigations for the deep groundwater at the two Valley Water 
facilities consisted of installation, logging, sampling, and analysis of four monitoring wells 
(KDSA, 2015, Appendix C). The wells were installed and developed during January and 
February, 2015, and the initial monitoring was completed in March 2015.  
Three deep monitoring wells (RTH-7D, 8D and 9D) were installed, developed, and sampled at 
the Race Track Hill Facility. Each well is located near produced water ponds and adjacent to a 
shallow monitoring well (Figure 3). One deep monitoring well (Well C-1D) was installed at the 
Fee 34 Facility and is located southwest of the large shipping pond (Figure 2).  The well 
installed at the Fee 34 Facility taps the shallowest groundwater beneath the site.  
Well Installation. Bradley & Sons of Del Rey, CA installed the deep monitoring wells by the 
direct rotary method during January 26 - February 24, 2015.  An electric log and sonic log were 
run in the hole for each new monitoring well. A geologic log and well completion diagram for 
each monitoring well was also prepared (KDSA, 2015; Appendix C). 
At the Race Track Hill Facility, saturated deposits at the time of drilling were indicated below 
depths ranging from about 70 to 155 feet. At the Fee 34 Facility, saturated deposits were 
indicated below a depth of 270 feet.  Deposits opposite the perforated intervals of the new wells 
were primarily alternating layers of sand, gravel, and sandy clay. A five-inch diameter Schedule 
40 PVC casing was installed in a twelve-inch diameter hole for each deep well at the Race 
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Track Hill Facility.  At the Fee 34 Facility, a five-inch diameter Schedule 80 PVC casing was 
installed in a twelve-inch diameter hole. Flush joints and threaded ends were used and all joints 
for the casing were made using clean couplings. No glue or solvents were used in connecting 
the casing joints. Machine-cut 0.03-inch slot factory perforated was used for the perforated 
sections. Table 4 shows construction information for the deep monitoring wells. 
Subsurface Geologic Conditions. A subsurface geologic cross section was previously 
developed that extended through the western and northern parts of the facility (KDSA, 2014). 
The shallowest deposits beneath the facility are part of the Kern River-Chanac Formation and 
are generally unconsolidated. These alluvial deposits dip to the southwest beneath the facility. 
These deposits pinch out east of the facility and are indicated to be about 700 feet thick near 
the west edge of the facility.  The next deep deposits beneath the facility are the marine Santa 
Margarita Formation.  These deposits are indicated to extend to a depth of about 800 feet near 
the northeast corner of the facility and to a depth of about 1,500 feet near the west edge of the 
facility.  Beneath the Santa Margarita Formation is the Edison Shale, which is of low 
permeability and forms the base of the aquifer in the Race Track Hill area. Comparison of the 
logs for the deep monitoring wells with the cross section indicates that RTH-8D likely 
encountered the top of the Santa Margarita Formation at a depth of about 140 feet. The other 
two deep monitoring wells at the Race Track Hill Facility only encountered deposits of the Kern 
River-Chanac Formation. 
At the Fee 34 Facility, the top of the Santa Margarita Formation is more than 1,200 feet deep. 
Water supply wells in this area and deep monitoring well C-1D tap deposits of the overlying 
Kern River-Chanac Formation (KDSA, 2014). 
Groundwater Levels. Table 5 provides water-level data for the deep monitoring wells on 
March 17, 2015.  The water-level elevation in C-1D at the Fee 34 Facility was 337.1 feet above 
mean sea level (AMSL). 
Depth to water in the deep monitoring wells at Race Track Hill Facility ranged from 86.9 feet 
below the measuring point at RTH-8D to 225.3 feet at RTH-9D.  Depth to water in C-1D at the 
Fee 34 Facility was 298.4 feet below the measuring point. Considering the depths where 
saturated deposits were indicated during drilling, the water levels in the completed wells 
indicate that the groundwater tapped by the wells is under a confining pressure. Dee Jaspar and 
Associates, Inc. of Bakersfield surveyed the elevations of the measuring points for the new 
wells. Water-level elevations for the monitoring wells at the Race Track Hill Facility ranged from 
854.3 feet above mean sea level at RTH-7D to 787.8 feet at RTH-8D.  Figure 7 shows water-
level elevations and the direction of groundwater flow for the deep monitoring wells at the Race 
Track Hill Facility on March 17, 2015. A north-northwest direction of groundwater flow was 
indicated. This suggests that pumping of wells north-northwest of the facility has influenced the 
direction of groundwater flow. The water-level slope averaged about 130 feet per mile beneath 
the facility. To our knowledge, this is the first time that groundwater gradients in this area 
have been mapped. 
Groundwater Quality. The four deep monitoring wells were sampled between March 11 and 
March 17, 2015.  Three well volumes were removed by pumping from each well prior to the 
collection of water samples for laboratory analyses. The samples were preserved and shipped 
to FGL Environmental in Santa Paula for determination of inorganic chemical constituents and 
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total organic carbon (TOC), to APPL, Inc. in Clovis for total petroleum hydrocarbons-diesel 
(TPH-d), and to the University of Arizona Environmental Isotope Laboratory, Tucson, Arizona 
for the analysis of stable isotopes of water. 
Table 3 summarizes the results of the laboratory analyses of water from the deep monitor wells, 
shallow monitoring wells, and nearby off-site wells. Total dissolved solids (TDS) concentrations 
in the water samples from the deep monitoring wells at Race Track Hill ranged from 2,960 to 
4,180 mg/l.  The lowest TDS concentration was at RTH-9D (2,960 mg/l), and the highest 
concentrations (3,900 to 4,180 mg/l) were in water from RTH-7D and RTH-8D.  Chloride 
concentrations in water from these wells ranged from 820 to 2,060 mg/l.  The chloride 
concentration was highest in water from RTH-8D and was lowest in water from RTH-9D. Boron 
concentrations in water from these wells ranged from 0.2 to 9.1 mg/l.  The lowest boron 
concentrations (0.2 to 0.5 mg/l) were in water from wells RTH-7D and RTH-9D, and the highest 
concentration was in water from RTH-8D.  Sulfate concentrations in water from these wells 
ranged from 23 to 910 mg/l.  The lowest sulfate concentration was for RTH-8D and the highest 
concentrations (860 to 910 mg/l) were in water from RTH-7D and RTH-9D. Sulfate type 
groundwater was previously found at RTH-3, a shallow monitor well south of RTH-8D. TPHd 
concentrations ranged from less than 50 µg/l to 280 µg/l, well below environmental screening 
level for groundwater of 500 µg/l for TPHd (San Francisco Bay Regional Water Quality Control 
Board, 2013).  The only detectable TPHd concentration was in RTH-8D.   

2.3 Results of Nearby Off-Site Well Sampling  
Four off-site wells were sampled to assess whether local area wells showed impacts related to 
produced water from Race Track Hill. Well locations are shown Figure 8. Figure 8 and the table 
below show the status of the wells identified in well records received from DWR. Wells 26B and 
16H are downgradient of Race Track Hill. Wells 13A and 13B are located along Cottonwood 
Creek east of Race Track Hill. Well 24J is upgradient and likely represents background 
groundwater in the area of Cottonwood Creek. Well 12F is located along Cottonwood Creek, 
downstream from Breckenridge Road and just south of Highway 178.  

Well Number Depth, feet Status/Comments 
13A 80 Unused Industrial Well (Gravel Plant) 
13B 60 Unused Industrial Well (Gravel Plant) 
16H 741 Active Irrigation Well - Sampled 
24J 360 Active Domestic Well - Sampled 
24M 460 Unused Domestic Well, Corroded Casing, Well Cannot 

Be Sampled 
26B 800 Active Domestic Well  - Sampled 
26C 455 

Domestic Well –Not Found in the Field,  May Have 
Been Destroyed – 1.05 miles West Southwest of Race 
Track Hill 

26N 680 Unused Domestic Well – 1.6 miles Southwest of Race 
Track Hill 

12F 70 Unused Shallow Well - Sampled 
 
Water quality data for the wells sampled are shown in Table 3. EC and concentrations of TDS, 
boron, chloride, sodium, and calcium, are all low. These sample results indicate no influence on 
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water quality caused by produced water from the Race Track Hill Facility. Well 12F is located in 
the floodplain of Cottonwood Creek, and potentially downgradient of Race Track Hill, in terms of 
shallow groundwater. Results of this well sample provide evidence that groundwater beneath 
Cottonwood Creek has not been mixed with produced water. There are no other active supply 
wells indicated that are exactly downgradient of the Race Track Hill Facility, in terms of the deep 
groundwater. No imminent threat to groundwater supplies or to the Kern River was identified at 
this location. 

2.4 Analysis of Historical Flows to the Fee 34 and Race Track 
Hill Facilities 

The record of annual flows to Race Track Hill was compiled from Valley Water’s records. In 
addition, the chronology of development of evaporation/percolation ponds and irrigated areas 
was also determined. This information was used to determine the total flow volume to Race 
Track Hill and the amount of water loss due to evaporation from the ponds and 
evapotranspiration from the irrigation areas. These two analyses allow calculation of the volume 
of produced water percolated to the subsurface and land applied at the Race Track Hill Facility. 

2.4.1 Produced Water Quality for Valley Water Facilities 
Table 6 shows available historical water quality data for produced water sent to Race Track Hill 
from 1960 through 2015. During this time period, EC ranged from 4,630 µmhos/cm to 7,400 
µmhos/cm with a median value of 6,190 µmhos/cm. Median chloride concentration is 1,988 mg/l 
and the median boron concentration is 14 mg/l. The produced water concentrations have 
generally been lower in samples collected after 2000. 

2.4.2 Flows from Valley Water Facilities from 1960 - 2014 
Valley Water’s records of produced water flows to Race Track Hill start in 1960 and continue to 
present. Annual produced water volume records for 1960 through 2014 are shown in Table 7. 
(As requested in the draft Cease and Desist Order (CDO) monthly flows for the period 1 
January 2010 through 31 December 2014 are included in Appendix E). The total volume from 
1960 to 2014 was approximately 198,730,000 barrels (8,350 MG; 25,600 Ac-ft). Average annual 
volume based on this dataset is approximately 3,613,000 barrels per year (152 MGY; 466 Ac-
ft/yr). 
In 1960, the Race Track Hill Facility consisted of 17 evaporation/percolation ponds and 
approximately 30 acres of sprinkler irrigation area.  The pond surface area at that time was 14.8 
acres. The margins of all ponds below the initial ponds were planted with cuttings of Salt Cedar 
(Tamarisk) in 1960 to enhance water loss by evapotranspiration and salt uptake. At the same 
time, the irrigation areas were seeded with salt tolerant grasses. 
Records for 1976 show that the evaporation/percolation pond system was expanded to 27 
ponds with approximately 19.8 acres of evaporative surface area and the irrigation area covered 
66 acres. Records indicate that the Salt Cedar canopy had grown to an average height of 40 
feet by 1976. In 1978, an additional 25 acres of irrigated area were added to reach the current 
91 acres. The 91 acre area is divided into four main irrigation zones with a number of irrigation 
laterals to allow control of the distribution of irrigation. Much of the irrigation occurs in an area 
along the southeast portion of Race Track Hill along Breckenridge Road (Figure 3), but irrigated 
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areas also cover slopes adjacent to the evaporation/percolation ponds along the central and 
northern swales at the site. 

2.4.3 Precipitation and Evapotranspiration at Race Track Hill 
Precipitation information for the Race Track Hill Facility was obtained from the WRCC 
Bakersfield WSO (Station 040442) using records from 1938 to 2014 (WRCC, 2015). 
Evaporation and evapotranspiration information was taken from the CIMIS weather station at 
Arvin-Edison Station 125 (CIMIS, 2015). Average monthly values for precipitation and potential 
evaporation are shown in Table 8, with precipitation just 10% of total evapotranspiration levels 
(6.1 inches of precipitation versus 61.1 inches of evapotranspiration). 
Calculations of pond evaporation and evapotranspiration from vegetation were made using 
average annual values for the period of 1960 to 2014. Crop coefficients for both bare soil and 
sparse crops with a winter-spring growing season were used. Figure 9 shows the produced 
water discharge and evaporative losses from the ponds and irrigated areas. 
During the initial years, flows to Race Track Hill were the highest recorded and evaporative 
losses were low because the irrigated area was much smaller and the Salt Cedar canopy had 
not yet grown to maturity. Thus, more produced water was percolating. Flows to the facility 
decreased over the years according to oil production trends and availability of other disposal 
alternatives, but the flows stabilized in the early 1990s. The evaporative loss for the ponds and 
irrigation areas also stabilized in approximately 1980 when the irrigation area expanded to 91 
acres and crops were well established. Figure 9 shows that there has been a good balance 
between flows to the facility and evaporative losses since the early 1990s. During most years, 
evaporative losses almost equal the produced water flow.  
The 54 year record of flows and evaporative loss information was used to estimate the amount 
of produced water that percolated to the subsurface at Race Track Hill. To account for varying 
crop conditions in the irrigated area, bare soil and sparse grass canopy conditions were both 
considered. These calculations are summarized in the table below: 

  Bare Soil 
Sparse 
Canopy 

Total Water Volume Pumped to Race Track Hill(a), MG:  8,350 8,350 
Pond and Irrigation Evapotranspiration(b),% of Produced 

Water Volume: 45% 49% 
Total Evaporative Water Loss, MG:  3,760 4,120 

Net Produced Water Percolation at Race Track Hill, MG:  4,600 4,200 
 Ac-ft:  14,100 12,900 

Porosity:  30% 30% 
Volume of Deposits Required to Store Water, Ac-ft:  47,000 43,000 

Notes: 
(a) Source: Valley Water Records 1960-2014. 
(b) Based on water balance calculations. 
 
These estimates indicate that between approximately 12,900 and 14,100 Ac-ft of produced 
water may have percolated to the subsurface at Race Track Hill over 54 years. The total 
sediment volume required to store this water in the pore space is also estimated based on an 
assumed porosity for the soils and sediments beneath the site, 0.3. As an example of the 
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potential area this storage volume could occupy, the area beneath Race Track Hill that could 
store groundwater is estimated to be between 150 and 200 acres. The approximate thickness of 
sediments required to store the produced water volumes calculated above would range from 
190 feet beneath the 200 acre area to 290 feet beneath the 150 acre area.  
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Section 3: Analysis and Summary of Investigation Results  

In this section, the water level and water quality data for Phase 1 and 2 subsurface 
investigations are combined so that overall evaluations can be made of the following: 

 Evaluation of groundwater quality for shallow monitoring wells, deep monitoring wells, 
and off-site wells 

 Groundwater flow direction and mounding at Race Track Hill 
 The volume of water in the subsurface at Race Track Hill  
 Potential influences on groundwater 

3.1 Water Quality and Isotopic Evidence of Potential Impacts 
Figure 10 shows summary results of recent groundwater monitoring for wells at the Fee 34 
Facility, Race Track Hill Facility, and off-site wells in the vicinity of Race Track Hill. Individual 
graphs for boron, chloride, sulfate and EC show the general trends of the dataset for 13 wells. 
The data are also presented in Table 3.  
Samples collected from off-site wells (26B, 16H, 24J, and 12F) all have low levels of EC, boron, 
and chloride. Samples from well C-1D (at the Fee 34 Facility within the Edison Oil Field 
Producing area) and RTH-5 (in the Cottonwood Creek floodplain east of Race Track Hill) also 
have low levels of these constituents. None of these wells appear to have been affected by 
produced water.  
The water sample for monitoring well RTH-3 also has low concentrations of boron and chloride, 
but the sulfate concentration and EC are higher than the unaffected wells. This groundwater 
quality appears to not be due to seepage of produced water, but may be related to irrigation 
practices.  
Figure 11 is a trilinear diagram for water from the monitoring wells and off-site wells included in 
Table 3. In this diagram, concentrations are expressed as milliequivalents per liter, rather than 
milligrams per liter. The anion part of the diagram is used for much of the interpretation because 
the anion concentrations (chloride, sulfate, and bicarbonate) are less affected by exchange 
processes that are known to affect cations. Based on the distribution of water sample chemistry 
shown in Figure 11, several different water types can be observed on the anion trilinear plot in 
the lower left corner as well as the quadrilateral section of the figure. The following types of 
water were observed:   
Type 1. Greater than 80 percent chloride equivalents are present in RTH-1, 4, 6, and 8D. The 

produced water also falls into this water type. The monitoring wells with this type of 
water are near evaporation/percolation ponds (see Figure 3). These well samples also 
have high boron concentrations (Table 3). 

Type 2. Sulfate percentage of approximately 80 (RTH-3). RTH-3 taps shallow groundwater 
along the drainage on the east side of Race Track Hill. The RTH-3 water chemistry is 
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unique in comparison to all other shallow wells because it has low bicarbonate and low 
chloride percentages. In addition, this sample has lower boron, EC, TDS, and sodium 
than the wells in Type 1 above. The high sulfate and low chloride concentrations of the 
RTH-3 sample make this water chemistry different from the wells with high chloride 
concentrations (Type 1). 

Type 3. Chloride percentages ranging from about 50 to 60 with low bicarbonate and significant 
sulfate (RTH-7D and 9D). These deep groundwater monitoring wells are located along 
the western part of the facility. Water from these wells appears to be a mixture of the 
Type 2 high sulfate percentage groundwater and Type 1 high chloride percentage 
groundwater or produced water. These wells also have lower boron concentrations 
than the wells in Type 1 above. 

Type 4. Wells with bicarbonate greater than 30 percent. This group consists of C-1D, RTH-5, 
and the four off-site wells. These wells all have low TDS and boron concentrations, but 
fall into separate sub-categories: 
• Chloride percentage less than 20 and sulfate percentage less than 40 (RTH-5, 24J, 

12F). These three wells tap the shallow groundwater along Cottonwood Creek and 
none of these samples has been influenced by produced water. Off-site well 24J is 
located upstream of Breckenridge Road along Cottonwood Creek and off-site well 
12F is downstream of Breckenridge Road. These wells have a composition that is 
natural in origin.  

• The sample for well 26B appears to be a mixture of high sulfate groundwater and 
the high bicarbonate groundwater described just above. 

• Samples for monitoring well C-1D and well 16H are similar in having less than 20 
percent sulfate and 40 to 50 percent chloride. These samples differ from the 
Cottonwood Creek well samples due to higher chloride percentage, and differ from 
the Race Track Hill wells due to higher bicarbonate and lower TDS.  

Figure 12 shows a comparison of the stable isotope ratios of hydrogen and oxygen for the 
monitoring wells installed in the Phase 1 and Phase 2 investigations. Stable isotopes of water 
samples indicate that the isotopically heaviest water (which plots to the right along the x axis) 
was found in samples collected from RTH-7D and RTH-8D. The isotopically lightest water 
samples on the left side of the figure came from C-1D and RTH-5, wells, which are clearly 
not affected by produced water. The remaining wells, all on Race Track Hill, have lower 
oxygen isotope values. The three pairs of shallow and deep wells each have heavier water 
in the shallow well. This effect could be related to effects of pond evaporation and 
evapotranspiration in the irrigated areas, which act to concentrate the percolating water. 

3.2 Fee 34 Facility 
The Phase 1 and Phase 2 subsurface investigations included collection of soil boring samples in 
the unsaturated zone; installation, logging, and sampling of a groundwater monitoring well; and 
leak testing of two of the lined ponds used for treatment of produced water.  
Soil Boring Investigations. The results of soil boring investigations are summarized below: 
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• As part of Phase 1 investigations, a soil boring was advanced to 200 feet bgs at a location 
10 feet from the unlined skimmed oil ponds and within 30 feet of the produced water 
treatment ponds (Figure 2). Samples were collected and analyzed for water content, EC, 
boron, chloride, and TPHc. The boring log documented varying layers of well graded sand 
and silty sand. No perched water was encountered during advancement of the boring and 
none of the measured results for water content gave any indication of accumulations of 
percolating water or groundwater.  

• TPHc concentrations were not detected at any depth below 5 feet bgs. The TPHc 
concentration at 5 feet was 220 mg/kg, well below the shallow soil environmental screening 
level of 500 mg/kg (San Francisco Bay Regional Water Quality Control Board, 2013).   

• No elevated EC levels or elevated concentrations of boron or chloride were observed in the 
soil boring samples (Figure 4).  

• The findings summarized above are consistent with and confirm the results of soil borings 
taken beneath the Fee 34 Facility in 1996 (Kennedy/Jenks, 1996). Three 80-foot slant 
borings were advanced beneath the ponds; the depth below ground surface reached 70 feet. 
Samples were collected and analyzed for boron, chloride, EC and TPHc. The results did not 
identify movement of produced water or evidence of constituents in the unsaturated zone. 

Monitor Well Installation and Sampling. A groundwater monitoring well was installed and 
sampled in early 2015. The drilled depth was 460 feet bgs and the perforated interval was 395 
to 435 feet bgs (Table 4). At the time of sampling, the water level was 298.4 feet bgs (Table 5) 
indicating that the groundwater tapped by the well is confined. Water chemistry of the sample 
collected on 11 March 2015 is reported in Table 3 and discussed in Section 3.1 above. The low 
levels of boron, chloride, and EC indicate no effects of percolation of produced water from the 
Fee 34 Facility.  
Leak Testing of Two Fee 34 Produced Water Treatment Ponds. An initial round of leak 
testing of the gunite-lined ponds was conducted in Spring 2014 (see Section 2.1.1). The results 
indicated that the likely range of pond seepage for the South Pond was 0.3 to 3.3 mm/day. The 
likely range in seepage for the North Pond was 3.3 to 5.5 mm/day. The test results incorporated 
significant measurement uncertainty because: a) the tests were conducted during a period of 
high evaporation when measurement errors are proportionately larger for the four sensors used 
in the measurement; b) there was a rainfall event during one of the tests that introduced another 
uncertainty associated with the measurement of precipitation; and c) the sensors used to 
measure pond water level are operating at the limits of their resolution. It should also be noted 
that the results of unsaturated zone testing and sampling of monitoring well C-1D indicate that 
seepage has not been significant.  
Summary.  No evidence of produced water impacts to the unsaturated zone or groundwater 
were documented in Phase 1 and Phase 2 results. An important finding was the water quality 
analysis of groundwater from monitoring well C-1D that taps first encountered groundwater 
beneath the Fee 34 Facility. Water quality of the sample collected from this well indicates that 
groundwater beneath the Facility does not have elevated concentrations that would indicate the 
presence of produced water. Thus, operation of the Fee 34 Facility does not represent an 
imminent threat to local groundwater. 
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3.3 Race Track Hill 
Phase 1 and Phase 2 investigations for the Race Track Hill Facility have been completed. The 
resulting dataset provides valuable information to characterize groundwater flow and water 
quality at this site. In addition, several other evaluations have been performed: water quality 
sampling for off-site wells in the vicinity of Race Track Hill, preparation of a water balance for 
the produced water flows at this site, and an evaluation of the potential for runoff from the ponds 
and irrigated areas offsite to Cottonwood Creek, the nearest surface water.  

3.3.1 Groundwater Conditions  
Groundwater Flow. Figure 7 shows the groundwater flow direction for the deep groundwater. 
The deep groundwater flow direction in March 2015 was approximately north-northwest at a 
gradient of 130 feet/mile. Based on the three water level measurements shown on Figure 7, 
mounding does not occur in the deep aquifer beneath Race Track Hill. Well RTH-7D, the 
southernmost deep well, had the highest water level elevation and water levels for wells RTH-
8D and RTH-9D were at least 50 feet lower in elevation.    
Figure 6 shows the groundwater flow direction for the shallow groundwater. The flow direction of 
shallow groundwater in late December 2014 was to the northeast at approximately 50 feet/mile. 
This flow path and gradient were calculated using the three wells to the east of Race Track Hill. 
The ground surface for the two wells on Race Track Hill, RTH-1 and RTH-6, are approximately 
150 feet higher in elevation than wells RTH-3 and RTH-4 and water levels at RTH-1 and RTH-6 
are over 100 feet higher than those at RTH-3 and RTH-4. RTH-1 and RTH-6 are also directly 
adjacent to active evaporation/percolation ponds. The water levels indicate that a groundwater 
mound is present in the shallow groundwater but there is not currently enough data to fully 
characterize the extent.  
Water Quality. A detailed discussion of groundwater quality is provided in Section 3.1 above. 
Results indicate that the wells along Cottonwood Creek (24J, RTH-5, 12F) do not show impacts 
or any imminent threat from produced water. Some effect of produced water on groundwater 
quality has occurred on-site at wells RTH-1, RTH-4, RTH-6, and RTH-8D. These wells are all 
near evaporation/percolation ponds. The effects on these shallow monitoring wells appear to be 
associated with the percolation ponds and not due to effects of irrigation practices. Well RTH-3 
is the closest well to the irrigation area in the southeast part of Race Track Hill and water quality 
at this location is different from that of wells RTH-1, RTH-4, RTH-6, and RTH-8D. Wells RTH-7D 
and RTH-9D are apparently a blend of high chloride produced water and high sulfate 
groundwater. These waters are indicated to be a mixture of produced water and native 
groundwater. Boron concentrations are low in each of these wells. The sulfate concentrations in 
these wells are higher than the levels found in the Cottonwood Creek wells.  

3.3.2 Water Balance for Discharges at Race Track Hill 
A water balance of produced water flows and site evaporative losses was presented in Section 
2.4. Figure 9 shows the 1960 to 2014 annual produced water flows to Race Track Hill and the 
amount of water lost to pond evaporation and evapotranspiration from the irrigated areas. Of the 
total 8,350 MG volume of produced water from 1960 through 2014, between 45 and 49 percent 
was lost to evaporative processes. Evapotranspiration from the irrigated areas comprises 58 to 
62 percent of the total water losses. 
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The difference between produced water flows and evaporative losses is 4,200 to 4,600 MG 
(12,900 to 14,100 Ac-ft). This volume is assumed to have entered the subsurface at Race Track 
Hill over a 54 year time period. Using an estimated average porosity of the sediments at the 
site, the volume of sediments required to hold this water is between 43,000 and 47,000 Ac-ft. 
This volume can be visualized as an area of 150 acres and thickness of 290 feet or an area of 
200 acres with a thickness of 190 feet.  
Flows at Race Track Hill between 1960 and 1968. The water balance for Race Track Hill 
shows that the annual flows to Race Track Hill were largest during the 1960s (Table 7, Figure 
9). During the period from 1960 through 1968 before California’s Antidegradation Policy was 
adopted (SWRCB, 1968), the total produced water flow is estimated to be 6,175 Ac-ft and water 
losses by evaporation and evapotranspiration totaled 1,175 Ac-ft. The evaporative losses were 
lower during this time period because, in 1960, the irrigation area was only 30 acres and the 
Salt Cedar and grasses had not yet reached maturity. The difference between produced water 
flow and evaporative loss, 5,000 Ac-ft, was applied to the initial, smaller pond surface area and 
irrigated acreage. As a result, the hydraulic loading was higher than in later years. During this 
period, produced water would have moved through the unsaturated zone towards the shallow 
groundwater beneath Race Track Hill. The seepage for large flows applied to smaller land areas 
was likely greater than the seepage in later years when the produced water flows were lower 
and were only slightly greater than pond evaporation and evapotranspiration from the irrigation 
areas. Between 1960 and 1968, four produced water samples were collected and analyzed for 
water quality constituents (Table 6). The average salinity values from these samples were 6,950 
µmhos/cm EC, 2,220 mg/l Chloride, and 12 mg/l Boron. Although there are no groundwater 
samples available for this time period, it can be presumed from later sampling that the shallow 
groundwater would reflect similar values. 
Potential for Runoff from the Race Track Hill Facility. Management of the ponds and 
irrigated areas at Race Track Hill has been developed to maximize evaporative losses, maintain 
pond freeboard, and minimize runoff and erosion in the irrigated areas. As part of a review of 
Facility management practices and in order to rebut allegations in the CDO that the Facility 
presents an imminent threat to Cottonwood Creek and the downstream Kern River, an 
evaluation of the potential for runoff and erosion was initiated during Spring 2015:  
• Aerial photographs taken between September 1992 and March 2015 were reviewed to 

identify any signs of surface water flow in the roadside drainage along Breckenridge Road. 
Figure 13 shows fourteen aerial photographs of Race Track Hill and Breckenridge Road to 
the east. Figure 14 shows fourteen aerial photographs of the location where Breckenridge 
Road reaches Cottonwood Creek just east of Race Track Hill (see Figure 8). Each aerial 
photograph was evaluated using higher resolution images than those in the Figures. This 
evaluation helped to distinguish shadows from changes in vegetation.  
o Figure 13 shows the vegetation growth at Race Track Hill and no signs of vegetation 

growth caused by water in the draw between Breckenridge Road on the east and the 
adjacent irrigated area on Race Track Hill (Breckenridge Road is elevated above the 
swale in this area). There are ditches along the base of the irrigated area that collect 
infrequent flows, primarily from rainfall events, and route any flow to collection sumps. 
Water in these sumps is pumped back to the upper ponds to maintain adequate 
freeboard in the collection sumps. The Race Track Hill photographs do not show signs of 
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ongoing erosion in the irrigated areas and the irrigated areas do not appear to have 
changed substantially since 2002.   

o The photographs of Cottonwood Creek (Figure 14) show that there is riparian vegetation 
along the creek bed. In contrast, there is very little vegetation along the swale adjacent to 
Breckenridge Road and downgradient from Race Track Hill (the dark areas shown in the 
figure were confirmed to be shadows when higher resolution images were evaluated). 
Flows along Cottonwood Creek have been documented, but flows from the west (near 
Race Track Hill) have not been recorded and are not evident in the photographs. 
The largest 30-day precipitation (5.98 inches) and largest 7-day precipitation (4.58 
inches) recorded at the Bakersfield WSO station occurred in December 2010 (see 
Section 1.1.3). In the April 2011 photograph, vegetation is lush along Cottonwood Creek, 
but there is no observable difference in vegetation in the drainage along Breckenridge 
Road. 

• Valley Water has initiated a survey of Race Track Hill to assess the adequacy of on-site 
storage for produced water and the occasional precipitation events (Appendix F; C. 
Zimmerman, personal communication, 2015). The field survey crew has observed the 
existing water management features including evaporation/percolation ponds, drainage 
ditches, catchment basins, swales, and detention basins that can provide temporary 
retention of precipitation. They report no evidence of erosion or sediment rills that would 
indicate either sheet flow or channelized run-off of on-site water.  

• Dee Jaspar and Associates made a preliminary evaluation of runoff conditions at Race Track 
Hill. The preliminary report is included as Appendix F. The evaluation makes use of methods 
outlined in the Kern County Hydrology Manual, tools available on the County website, and a 
100 year return period 24-hour precipitation of 3.00 inches along with other maximum 
precipitation conditions discussed above. A number of the drainage basins on Race Track 
Hill have pond capacity to maintain runoff from the design storm. Basins with less pond 
storage capacity are served by a network of drainage ditches, and catchment basins that are 
used to retain water to be pumped up slope to other ponds on Race Track Hill. Facility 
operators state that, during large storm events, a booster pump and movable above-ground 
pipelines are used to intercept water flowing on the west side of Breckenridge Road and 
pump the water upslope to ponds with available capacity. The runoff infrastructure and 
operational management practices, including adjusting freeboard levels prior to the wet 
season or storm events, appear to be adequate to prevent run-off from the Race Track Hill 
Facility even during the largest precipitation events discussed above. 
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Tables 



Table 1:  Shallow Monitoring Well Construction Data

Well ID
Completion 

Date

Well 
Diameter
(inches)

Top of 
Casing 

Elevation
(ft AMSL)(a)

Drilled 
Depth

(ft bgs)(b)
Top

(ft bgs)
Bottom
(ft bgs)

Top
(ft bgs)

Bottom
(ft bgs)

Top
(ft bgs)

Bottom
(ft bgs)

Top
(ft bgs)

Bottom
(ft bgs)

Shallow Monitoring Wells
RTH-1 04/11/2014 4 1,025.85 70.5 50 70 48 70.5 45 48 1.5 45.0
RTH-3 04/22/2014 4 879.39 105.1 84.6 104.6 82 105.1 76.2 82 1 76.2
RTH-4 04/17/2014 4 871.02 150 80 100 78 104 72 78 5 72
RTH-5 12/11/2014 4 810.80 57.4 27 57 24.5 57.4 22.5 24.5 3 22.5
RTH-6 12/10/2014 4 1,059.82 145.0 113.5 143.5 111 145.0 107.8 111.0 1 107.8

Notes:

(b)  "ft bgs" denotes feet below ground surface.

Sand Pack Bentonite Seal Grout SealWell Screen

(a)  "ft AMSL" denotes feet above mean sea level, NAVD88.  RTH-1 through RTH-4 surveyed in June 2014 and RTH-5 and RTH-6 surveyed in December 2014 by Dee Jaspar 
and Associates.
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Table 2:  Shallow Groundwater Level Data

Monitoring

Measuring 
Point(a) 

Elevation  
Depth to 

Groundwater
Groundwater 

Elevation
 Well (ft AMSL)(b) Date (ft TOC)(c) (ft AMSL)
RTH-1 1025.85 4/30/2014 47.91 977.94
RTH-1 1025.85 12/22/2014 48.15 977.70

RTH-3 879.39 4/29/2014 80.83 798.56
RTH-3 879.39 12/22/2014 87.31 792.08

RTH-4 871.02 4/29/2014 78.45 792.57
RTH-4 871.02 12/22/2014 84.41 786.61

RTH-5 810.80 12/21/2014 33.45 777.35

RTH-6 1059.82 12/22/2014 120.31 939.51

Notes:
(a)  Top of PVC Well Casing

(c)  ft TOC = feet below top of casing

(b)  ft AMSL = feet above mean sea level, to NAVD88 datum. RTH-1 through RTH-4 surveyed in June 2014 and RTH-5 
and RTH-6 were surveyed in December 2014 by Dee Jaspar & Associates. 
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Kennedy/Jenks Consultants

Table 3:  Groundwater Quality Data for Monitoring Wells and Off-Site Wells

EC(a) TDS(c) Chloride Boron Calcium Magnesium Sodium Potassium Sulfate
TPH(e) - 

Crude Oil TPH - Diesel 
µmhos/cm(b) mg/L(d) mg/L mg/l mg/L mg/L mg/L mg/L mg/L µg/l(f) µg/l

Race Track Hill Shallow Wells
RTH-1 4/30/2014 8,690 6,600 2,900 16 560 44 1,100 8.9 42 1,300 <200
RTH-1 12/22/2014 8,650 7,000 2,900 16 550 45 1,300 9.0 42 <500(g) -

RTH-3 4/29/2014 2,810 1,900 510 4.1 200 93 280 25 680 <500 <200
RTH-3 12/23/2014 1,920 1,500 130 0.65 170 81 180 22 800 <500 -

RTH-4 4/29/2014 5,900 4,400 1,700 6.9 450 170 580 22 510 <500 240
RTH-4 12/22/2014 6,540 5,100 2,000 5.4 490 180 680 23 370 <500 -

RTH-5 12/21/2014 624 450 26 0.066 64 23 51 6.4 92 <500 -

RTH-6 12/23/2014 4,680 3,500 1,300 3.0 400 48 570 22 290 <500 -
Deep Wells (Race Track Hill and Fee 34)

RTH-7D 3/11/2015 5,420 3,900 1,250 0.5 535 104 411 35 910 - <50

RTH-8D 3/11/2015 6,490 4,180 2,060 9.1 514 161 376 14 23 - 280

RTH-9D 3/11/2015 4,000 2,960 820 0.2 464 26 321 17 860 - <50

C-1D 3/11/2015 1,400 800 229 0.2 101 18 130 4 110 - <50
Offsite Wells

16H 4/11/2015 570 390 75 0.2 25 1 99 2 18 - <50

26B 4/20/2015 750 503 35 0.1 29 <1 114 4 191 - 100

24J 4/21/2015 667 526 20 < 0.10 71 24 35 5 95 - <50

12F 6/9/2015 977 680 42 0.13 120 33 68 9.2 200 <500 -

Sample 
DateMonitoring Well
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Kennedy/Jenks Consultants

Table 3: Groundwater Quality Data for Monitoring Wells and Off-Site Wells

pH Arsenic
Bicarbonate 

(HCO3)(i)
Carbonate 

(CO3)(j)

Total 
Organic 
Carbon Nitrate as N Nitrate Iron Mn(k) Zinc

pH Units µg/l mg/L mg/L mg/L mg/L mg/L mg/L mg/L mg/L
Race Track Hill Shallow Wells

RTH-1 4/30/2014 7.31 - 293 < 4.9 - 7.1 - - - -
RTH-1 12/22/2014 7.26 - 268 < 4.9 - 14 - - - -

RTH-3 4/29/2014 6.86 - 146 < 4.9 - 0.7 - - - -
RTH-3 12/23/2014 6.91 - 122 < 4.9 - 0.16 - - - -

RTH-4 4/29/2014 7.52 - 256 < 4.9 - 8.3 - - - -
RTH-4 12/22/2014 7.38 - 256 < 4.9 - 3.4 - - - -

RTH-5 12/21/2014 7.69 - 268 < 2.5 - 0.57 - - - -

RTH-6 12/23/2014 7.34 - 232 < 4.9 - 23 - - - -
Deep Wells (Race Track Hill and Fee 34)

RTH-7D 3/11/2015 6.6 - 320 < 10 0.5 - 0.4 0.54 1.13 -

RTH-8D 3/11/2015 6.6 - 310 < 10 0.8 - 2.7 <0.05 0.11 -

RTH-9D 3/11/2015 7.0 - 210 < 10 0.5 - 1.0 <0.05 0.79 -

C-1D 3/11/2015 7.2 - 280 < 10 0.9 - <0.5 <0.05 0.88 -
Offsite Wells

16H 4/11/2015 7.5 4 170 < 10 0.8 <0.1 <0.5 0.19 0.29 0.09

26B 4/20/2015 7.7 - 130 < 10 <0.7 <0.1 <0.5 <0.030 0.02 <0.020

24J 4/21/2015 7.4 - 260 < 10 <0.7 3.5 15.6 <0.030 <0.010 <0.020

12F 6/9/2015 7.47 8.7 354 < 2.5 - 0.51 - - - -

Sample 
DateMonitoring Well
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Table 3: Groundwater Quality Data for Monitoring Wells and Off-Site Wells

Notes:
(a)  EC = Electrical Conductivity
(b)  µmhos/cm = micromhos per centimeter
(c)  TDS = Total Dissolved Solids
(d)  mg/l = milligrams per liter 
(e)  TPH = Total Petroleum Hydrocarbons
(f)   µg/l = micrograms per liter 
(g)  "<500"= not detected above the practical quantitation limit
(h) Ca, Mg, Na, K, As, B samples are "Total Recoverable" 
(i)   Bicarbonate data for the shallow well and Well 12F were converted from Bicarbonate as CaCO3 to Bicarbonate (HCO3). 
(j)   Carbonate data for the shallow well and Well 12F were converted from Carbonate as CaCO3 to Carbonate (CO3).
(k)   Mn = Manganese
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Date Drilled Depth Cased Depth Perforated Interval Gravel Pack Annular Seal
Well ID Completed (ft)(a) (ft) (ft) (ft) (ft)
RTH-7D 2/11/2015 360(b) 330 282-330 223-340 0-223
RTH-8D 1/28/2015 260 210 191-210 168-210 0-168
RTH-9D 2/17/2015 360 350 312-350 289-360 0-289

C-1D 2/24/2015 460 435 395-435 381-455 0-381

Notes:
Source: Kenneth D. Schmidt & Associates, Deep Well Report, June 2015.

Schedule 40 was used for the first three wells, and Schedule 80 for C-1D.
(a) ft= feet
(b) Depth from surface

Table 4:  Deep Monitoring Well Construction Data

Monitor Wells were constructed by Bradley & Sons of Del Rey and have 5-inch diameter PVC casings. 
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Table 5:  Water Level Data For Deep Monitoring Wells - March 17, 2015

Measuring Point Depth to Water-Level
Elevation Water Elevation

Well ID (ft) (ft)(a) (ft)
RTH-7D 1061.8 207.5(b) 854.3
RTH-8D 874.7 86.9 787.8
RTH-9D 1025.2 225.3 799.9

C-1D 635.5 298.4 337.1

Notes:
Source: Kenneth D. Schmidt & Associates, Deep Well Report, June 2015.
Water levels were measured by KDSA. Measuring point elevations were surveyed 
by Dee Jasper and Associates, Inc., of Bakersfield on March 20, 2015.
(a) ft = feet
(b) Measured from surface
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Table 6:  Produced Water Quality, 1961 - 2015

Sample 
Electrical

Conductivity Chloride Boron TDS(c) Calcium Mg(d) Na(e) K(f) Sulfate Nitrate(NO3)
TPH - 

Diesel(g)

Date µmhos/cm(a) mg/l(b) mg/l mg/l mg/l mg/l mg/l mg/l mg/l mg/l µg/l(h)

1/20/1960 6,550 1,975 17.1 3,700 - - 1200 - - - - - 1
1/3/1961(i) 4,906 1,631 2.0 2,826 476 73 465 20 96 - 7.7 - 2
1/18/1963 8,775 2,709 17 5,095 - - - - - - - - 3
12/18/1964 7,577 2,553 11 4,399 - - - - - - - - 4
10/23/1979 6,050 2,410 6 4,250 201 10 1,395 4.9 <5.0 58 7.6 - 5
9/28/1984 5,600 1,855 20 3,399 125 8.0 1,150 - <5.0 <0.4 7.7 - 6
4/22/1992 7,100 2,010 - 3,750 188 9.0 1,290 17 <5.0 <0.4 7.6 - 7
5/28/1993 7,400 2,250 16 - - - - - - - - - 8
7/1/1993 6,190 1,830 14 3,570 160 8.4 1,180 14 5.3 <1.0 8.0 - 9
10/2/1995 6,870 2,000 13 3,900 170 13 1,300 16 <5.0 <1.0 8.2 - 10
7/13/1997 6,640 2,000 15 3,800 180 11 1,300 14 6 <1.0 7.9 - 11
7/18/2013 5,700 1,800 14 - - - - - - - - - 12
10/24/2014 5,700 1,500 13 3,000 100 10 1,300 12 18 - 7.49 - 13
1/6/2015 5,600 1,700 14 3,100 100 9.6 1,600 - <0.50 <2.00 7.33 - 14
4/20/2015 4,630 1,370 12.6 2,830 88 11 923 17 3 <0.4 7.4 5,000 15A & 15B

Notes:
(a)  µmhos/cm = micromhos per centimeter
(b)  mg/l = milligrams per liter 
(c)  TDS = Total Dissolved Solids
(d)  Mg = Magnesium
(e)  Na = Sodium
(f)   K = Potassium
(g)  TPH-Diesel = Total Petroleum Hydrocarbons - Diesel
(h)  µg/l = micrograms per liter
(i)   Sample was filtered 
(j)   Highlighted cell means the value was calculated based on an average TDS/EC ratio of (0.58). 

pH

Lab Sheet 
Number 

(Appendix D)
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Table 7:  Produced Water Discharge Flows: 1960 - 2014

Year(a)
Barrels Per 

Year

Milion 
Gallons 
Per Year

Average 
Barrels Per Day

Average 
Million 

Gallons Per 
Day

1958 0 0 0 0.00
1959 0 0 0 0.00
1960 6,995,600 294 19,166 0.80
1963 5,945,900 250 16,290 0.68
1964 4,836,600 203 13,251 0.56
1965 4,769,100 200 13,066 0.55
1966 4,751,900 200 13,019 0.55
1968 3,505,460 147 9,604 0.40
1969 3,078,800 129 8,435 0.35
1971 2,142,900 90 5,871 0.25
1972 2,805,800 118 7,687 0.32
1973 4,769,100 200 13,066 0.55
1981 4,825,652 203 13,221 0.56
1982 3,992,100 168 10,937 0.46
1983 4,180,100 176 11,452 0.48
1984 4,462,100 187 12,225 0.51
1985 3,801,000 160 10,414 0.44
1986 3,369,200 142 9,231 0.39
1987 2,921,000 123 8,003 0.34
1988 3,066,800 129 8,402 0.35
1989 2,126,500 89 5,826 0.24
1990 1,799,200 76 4,929 0.21
1991 1,585,000 67 4,342 0.18
1992 2,516,900 106 6,896 0.29
1993 2,818,900 118 7,723 0.32
1994 2,277,900 96 6,241 0.26
1995 2,336,330 98 6,401 0.27
1996 2,404,100 101 6,587 0.28
1997 3,409,000 143 9,340 0.39
2001 2,725,900 114 7,468 0.31
2007 2,630,000 110 7,205 0.30
2008 3,152,000 132 8,636 0.36
2009 2,618,000 110 7,173 0.30
2010 2,568,000 108 7,036 0.30
2011 2,568,000 108 7,036 0.30
2012 3,177,000 133 8,704 0.37
2013 3,839,000 161 10,518 0.44
2014 4,104,000 172 11,244 0.47

Note: 
(a) Data not available for: 1961-1962, 1967, 1970, 1974-1980, 1998-2000, 2002-2006. 
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Table 8:  Monthly Precipitation and Evapotranspiration for the Race Track Hill Area

Average Precipitation(a)
Evapotranspiration(b)(c)

(Inches) (Inches)
January 1.0 1.5
February 1.1 2.3

March 1.1 4.1
April 0.7 5.6
May 0.2 7.7
June 0.1 8.7
July 0.0 9.1

August 0.0 8.5
September 0.1 6.1

October 0.3 4.1
November 0.6 2.1
December 0.9 1.4

Annual Total: 6.1 61.1

Notes:
(a)  Western Regional Climate Center (WRCC) Station 040442 Bakersfield WSO (1938-2012).
(b)  Reference evapotranspiration (ET0) from the CIMIS Station Arvin/Edison (#125)  1995 - 2015. 

Month

(c)  Pond evaporation plus Salt Cedar water use is assumed to equal ET0.
       Bare soil evapotranspiration uses a crop coefficient of 0.35.
       Sparse canopy evapotranspiration uses a crop coefficient of 0.35 for May through November
      and 0.6 for the remaining months.
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Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus
DS, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the
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Produced Water Discharges and Evaporative Losses at Race Track Hill - Sparse 
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200 S.W. Market Street, Suite 500 
Portland, Oregon 97201 

503-423-4000 
FAX: 503-295-4901 

15 January 2015  

Mr. Dane Johnson  
Senior Engineering Geologist 
Central Valley Regional Water Quality Control Board  
1685 E Street 
Fresno, California 93706 

Subject: Interim Report on Phase 2 Subsurface Investigations at the Valley Water 
Management Company Edison Oil Field Fee 34 Facility and Race Track Hill 
K/J 1365027*00 

Dear Mr. Johnson: 
This interim report on the Phase 2 Subsurface Investigations: Valley Water Management 
Company Edison Oil Field, Fee 34 Facility and Race Track Hill is submitted in compliance with 
the 13267 Order issued to Valley Water Management Company (VWMC) on 1 July 2014. A 
Work Plan describing the proposed investigations was submitted for Central Valley Regional 
Water Quality Control Board (Regional Board) approval on 14 November 2014 and reviewed 
with the Regional Board during a meeting on 2 October 2014. During that meeting, the Regional 
Board gave conceptual approval to the Phase 2 investigations plan. 
Background. VWMC received the 13267 Order on 7 July 2014, and responded to the Regional 
Board on 29 July 2014 (Letter from Larry Bright, VWMC, to Clay Rodgers, Regional Board, 
dated 29 July 2014). The purpose of the letter was to once again reiterate the impossibility 
VWMC faces in complying with the requirement to complete all the work described in the 13267 
Order by the final completion date of 15 January 2015 established in the Order.  
The basis for our concerns with the schedule contained in the 13267 Order is summarized as 
follows. The work required to be performed by VWMC in the Order consists of three basic tasks: 

1. Conduct investigations and studies necessary to determine whether potential adverse 
impacts on soil and groundwater quality have occurred. 

2. Characterize the nature and extent of release, if any, from the subject facilities. 
3. Once the characterization is complete, conduct studies to evaluate what corrective 

measures, if any, need to be taken to protect existing and potential future uses of 
impacted soils and groundwater. 



Mr. Dane Johnson 
Central Valley Regional Water Quality Control Board 
15 January 2015 
Page 2 
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Step 2 cannot be undertaken until Step 1 is completed and Step 3 cannot be completed without 
first completing Step 2. VWMC has worked collaboratively with Regional Board staff to this point 
and agree that a phased approach is the best approach to conducting the evaluation for 
VWMC’s Edison Oil Field sites, as mentioned in the 13267 Order. VWMC submitted a Work 
Plan for proposed Phase 2 work and contracted with a drilling company for Phase 2 well 
installation. Two additional shallow monitoring wells have been installed at Race Track Hill and 
4 deep wells will be installed later this month (drillers in the area have been extremely busy so 
this was the earliest time we could contract for the drill rig specified for the deep wells). Drilling, 
well construction, development, sampling, and water quality analyses are expected to take 4-6 
weeks to complete.  
If the Phase 2 investigations do, in fact, result in defining the nature and extent of the release, if 
any, VWMC will then require a minimum of an additional six months to conduct the evaluation of 
what, if anything, need be done in response to the release. Alternatively, if the Phase 2 
investigations do not adequately define the nature and extent of the release, a third phase of 
characterization will be required before the evaluation of need for corrective action can 
commence. 
VWMC pursued Phase 1 investigations at Race Track Hill and the Fee 34 Facility in a voluntary 
manner prior to receiving a 13267 Order in order to hasten the investigations. VWMC intends to 
continue investigations diligently. Yet in spite of our commitment to continue in this manner, it is 
not possible for us to comply with the schedule set forth in the Order. The Interim report on 
subsurface investigations presented in this letter is intended to report our findings to date and 
our continued diligence in pursuing necessary investigations, in accordance with our Work 
Plans for drilling and the technical elements of the 13267 Order. 

Technical Summary of Subsurface Investigations 

Phase 2 Subsurface Investigations at the Valley Water Management Company Edison Oil Field 
Sites consist of two drilling and monitoring well construction programs. One investigation 
focuses on the deep aquifers that underlie the Fee 34 Facility and Racetrack Hill. Three wells 
will be completed at Racetrack Hill and one well will be completed at the Fee 34 Facility 
(Figure 1). This investigation has not been completed and, therefore, is not discussed in this 
interim report. The following paragraphs provide a summary of the second subsurface 
investigation which addresses shallow subsurface stratigraphy and shallow monitoring well 
construction at the Racetrack Hill Facility. VWMC also identified wells within one mile of the 
VWMC sites, as required in the 13267 Order. A report on the wells identified was submitted to 
the Regional Board on 21 August 2014. This report also included a cross section for the 
Racetrack Hill Area based on local area well logs.  
The objective of the Phase 2 shallow groundwater investigation is to provide a further 
assessment of shallow groundwater conditions down gradient of the Racetrack Hill Site 
(Figure 1). Two additional shallow groundwater monitoring wells were installed, developed, and 
surveyed to augment the three monitoring wells installed during Phase 1. New monitoring well 
RTH#5 was installed northeast of the Site near Cottonwood Creek, and new monitoring well 
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RTH#6 was installed on the southwest side of the southernmost surface impoundment in the 
southern drainage (Figure 2). All five shallow monitoring wells were sampled and analyzed in 
December 2014 for inorganic constituents, Total Petroleum Hydrocarbons as crude oil (TPHc), 
and isotopic analysis of O18 and deuterium.  
Results. Boring Logs for the new wells (Attachment A) indicate that RTH#5 is completed in 
recent alluvium. This alluvium is in a drainage way that trends west to east losing approximately 
80 feet elevation between the base of Racetrack Hill and Cottonwood Creek. The boring, which 
extended to 57 feet below ground surface (bgs), had an initial static water level at 33 feet bgs. 
The hollow stem auger could not advance past 57 feet bgs so the depth of the recent alluvium 
overlying the Santa Margarita Formation could not be determined.  
Boring RTH#6 was advanced to 144 feet bgs with an initial static water level in the borehole at 
120 feet bgs. Based on our boring logs, the sediments encountered are those of the Santa 
Margarita Formation. No evidence of moisture related to the adjacent produced water 
percolation was observed in the near surface core samples; no perched water or indication of 
horizontal movement were observed. 
Wells were constructed in borings RTH#5 and RTH#6. Table 1 summarizes well construction 
details for all shallow wells at Racetrack Hill. The top of casing elevation for RTH#5 is at the 
lowest elevation of the wells and RTH#6 is at the highest elevation.  
Groundwater elevation data for both April 2014 and December 2014 monitoring well sampling 
events are included in Table 2. Three wells have been sampled twice. Of these, RTH#1 has 
approximately the same water level in April and December. This is likely due to its location 
adjacent to an active percolation-evaporation pond that maintains water levels in the area. The 
two wells at the base of Race Track Hill, RTH#3 and RTH#4, both have static water levels 
approximately 6 feet lower in December than in April.  
Figure 3 shows water level elevations for the December 2014 sampling event. No attempt was 
made to provide water level contours because there are undefined variables that affect 
groundwater flow in the area. This includes percolation discharge volume from the 21 ponds at 
Racetrack Hill, a large elevation change between wells on Racetrack Hill and those in the valley 
east of Racetrack Hill, and marked differences in subsurface conditions among the well 
locations.  
An important objective of the Phase 2 Work Plan was to determine the flow direction of 
first-encountered ground water east of Racetrack Hill. Based on December 2014 results from 
RTH#3, RTH#4, and RTH#5, the apparent flow direction is to the northeast along the same path 
as the surface drainage way just north of Breckenridge Road. This assumes that groundwater 
encountered at RTH#5 is hydraulically connected to the groundwater in RTH#3 and RTH#4. 
This is discussed in the next section. 
Water Quality Monitoring Dataset. The results of April 2014 and December 2014 groundwater 
sampling are shown in Tables 3 and 4. For this interim report, the results of the December 2014 
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samples will be discussed here. Monitoring wells RTH#1 and RTH#6 are located directly 
adjacent to produced water percolation-evaporation ponds on Racetrack Hill. Water quality of 
these wells is expected to be related to the chemistry of produced water. RTH#3 and RTH#4 
are at the base of Racetrack Hill and may have water quality affected by more than one water 
source. The same is true for RTH#5 but this well is much further from Racetrack Hill. 
Electrical conductivity (EC) and boron (B) are highest at well RTH#1 and slightly lower at 
RTH#4 and RTH#6. These parameters are lowest at wells RTH#3 and RTH#5. RTH#5 is much 
lower in EC and B than all other wells, likely because it is furthest from Racetrack Hill and may 
not have been influenced by water from the Racetrack Hill ponds. This comparative trend 
among wells is consistent for a number of constituents including sodium (Na) and chloride (Cl) 
which are characteristically high in produced water. Calcium and total dissolved solids (TDS) 
also follow this trend. Nitrate nitrogen, sulfate (SO4), magnesium (Mg), potassium (K), and 
alkalinity (HCO3) all have different trends for the wells completed in first encountered 
groundwater. SO4, Mg, K, and HCO3 all have concentrations equal to or greater than those at 
RTH#1. This suggests that there are other sources of groundwater that contribute salt ions, 
particularly at RTH#4. 
The relationships among salt ions can be evaluated using a trilinear geochemical analysis 
(Figure 4). This figure shows that the wells on Racetrack Hill, RTH#1 and RTH#6, consistently 
plot near each other, because they are chemically similar. Wells RTH#3 and RTH#5 
consistently plot at one end of the group of five wells because their geochemistry is markedly 
different. In addition, RTH#3 and RTH#5 are different from each other because RTH#5 has a 
geochemical make-up that is distinctly different from all other wells. EC, B, and Cl are much 
lower than the other wells and indicates that groundwater at this well location comes primarily 
from sources other than produced water discharge at Racetrack Hill. Well RTH#4 generally falls 
between the geochemistry of RTH#1/RTH#6 and RTH#3/RTH#5. This well also has higher Mg 
and SO4 concentrations than are present in the produced water or at RTH#1. 
The sampling plan for the December 2014 sampling event also included TPHc and isotopes of 
oxygen and hydrogen. TPHc was not detected in any sample above the method reporting limit, 
500 µg/l (Table 4).  
The preliminary analysis of wells at the Racetrack Hill site indicate that wells located on 
Racetrack Hill (RTH#1, RTH#6) have characteristics similar to produced water but generally at 
somewhat lower concentrations. The other wells have chemical differences from produced 
water that suggest that other groundwater sources are present at these wells. RTH#4 may have 
another source with elevated K, Mg, and SO4. RTH#3 may have similar effects but the 
concentrations of B, Cl, and EC are lower than at RTH#4. This may be due to the distance of 
RTH#3 from the nearest percolation-evaporation ponds. As mentioned above, RTH#5 has very 
different water quality than that of the other four wells at Racetrack Hill. 
Isotope analyses have not yet been completed by the specialty laboratory. Since isotopic 
analysis is a key part of evaluating potential component sources of groundwater, any further 
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evaluation of sources of shallow groundwater at and near the Racetrack Hill site will be 
conducted when the laboratory dataset is complete in early February 2015. 

Evaluation of Alternative Discharge Methods 

Two discharge alternatives to the Racetrack Hill discharge are under consideration and 
evaluation by VWMC. We continue to evaluate potential alternatives but, at this time, these 
have not been demonstrated to be viable. 

1. Produced Water Injection into an Exempt Aquifer. As a contingency to the potential 
future loss of the VWMC disposal facility at Racetrack Hill, VWMC has made a decision 
to attempt to try and permit a Class II UIC disposal well, through DOGGR, at their 
Section 34 “C Plant” fee property. The purpose of this UIC project is to dispose of water 
produced from leases in the Edison Oil Field that are a part of the VWMC Racetrack Hill 
water disposal district. Injection will be into the Santa Margarita formation, which is an 
exempted aquifer in this portion of the Edison Oil Field. The injection facility would be on 
VWMC’s “C Plant” property located near the southwest corner of Section 34, 
T29S/R29E, MDBM, Kern County, California. The proposal is to drill one new well 
initially, “Fee 34-1”, into the Santa Margarita for testing of the proposed injection zone. 
VWMC may propose supplemental wells in the future if produced water volumes 
increase and/or the formation can accept an increase in injected produced water 
volumes. VWMC estimates that it will take up to two years to permit and drill this 
proposed disposal well. VWMC has conducted background research on properties and 
has completed the geological portion of the permit application. 

2. Discharge of Produced Water to an Irrigation District. VWMC is in discussions with 
the Arvin-Edison Water Storage District regarding providing them with produced water to 
augment their irrigation water supply. The blended concentrations are being evaluated to 
assess agricultural suitability and the mechanics of piping the produced water to Arvin-
Edison’s canal system are under review. 
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Please contact Gary Carlton, Larry Bright, or me if you wish to discuss any aspect of this interim 
report. VWMC plans to submit a final report on the Phase 2 subsurface characterization 
activities when the investigations have been completed. We anticipate the report will be 
submitted between mid-March and early April 2015. 

Very truly yours, 
KENNEDY/JENKS CONSULTANTS 

 
Stuart W. Childs, PhD 
Senior Scientist 
Tables: 
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Figures: 

Figure 1: Site Location Map 
Figure 2: Race Track Hill Boring and Well Locations 
Figure 3: Groundwater Elevations – December 2014 
Figure 4: Geotechnical Analysis of Race Track Hill Groundwater Samples – December 2014 

 
Attachment A: RTH # 5 and RTH #6 Boring Logs 
cc: Clay Rodgers, CVRWQCB 

Larry Bright, Valley Water Management Company 
Jim Waldron, Valley Water Management Company 
Gary Carlton, Kennedy/Jenks Consultants 



Tables 



Table 1:  Monitoring Well Completion Details

Well ID
Completion 

Date

Well 
Diameter
(inches)

Top of 
Casing 

Elevation
(ft AMSL)(a)

Drilled 
Depth

(ft bgs)(b)
Top

(ft bgs)
Bottom
(ft bgs)

Top
(ft bgs)

Bottom
(ft bgs)

Top
(ft bgs)

Bottom
(ft bgs)

Top
(ft bgs)

Bottom
(ft bgs)

RTH#1 04/11/2014 4 1025.85 70.5 50 70 48 70.5 45 48 1.5 45.0
RTH#3 04/22/2014 4 879.39 105.1 84.6 104.6 82 105.1 76.2 82 1 76.2
RTH#4 04/17/2014 4 871.02 150 80 100 78 104 72 78 5 72
RTH#5 12/11/2014 4 810.8 57.4 27 57 24.5 57.4 22.5 24.5 3 22.5
RTH#6 12/10/2014 4 1059.82 145.0 113.5 143.5 111 145.0 107.8 111.0 1 107.8

Notes:

(b)  "ft bgs" denotes feet below ground surface.

Sand Pack(d) Bentonite Seal Grout SealWell Screen

(a)  "ft AMSL" denotes feet above mean sea level, NAVD88.  RTH#1 through RTH#4 surveyed in June 2014 and RTH#5 and RTH#6 surveyed in December 2014 by Dee Jaspar
and Associates.

Phase 2 Subsurface Investigation Report,
Valley Water Management Company, Edison Oil Field, California
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Table 2: Summary of Groundwater Elevation Data

Monitoring
Measuring 

Point(a) Elevation  
Depth to 

Groundwater
Groundwater 

Elevation
 Well (ft AMSL)(b) Date (ft TOC)(c) (ft AMSL)

RTH #1 1025.85 4/30/2014 47.91 977.94
RTH #1 1025.85 12/22/2014 48.15 977.70

RTH #3 879.39 4/29/2014 80.83 798.56
RTH #3 879.39 12/22/2014 87.31 792.08

RTH #4 871.02 4/29/2014 78.45 792.57
RTH #4 871.02 12/22/2014 84.41 786.61

RTH#5 810.80 12/21/2014 33.45 777.35

RTH#6 1059.82 12/22/2014 120.31 939.51

Notes:
(a)  Top of PVC Well Casing

(c)  ft TOC = feet below top of casing

(b)  ft AMSL = feet above mean sea level, to NAVD88 datum. RTH#1 through RTH#4 surveyed in June 2014 and RTH#5 and 
RTH#6 were surveyed in December 2014 by Dee Jaspar & Associates. 

Phase 2 Subsurface Investigation Report,
Valley Water Management Company, Edison Oil Field, California
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Table 3: Summary of Monitoring Well Sample Data - Inorganic Analytes

Monitoring 
Well

Sample 
Date Sample Name pH

Electrical 
Conductivity 

@ 25oC

Total 
Dissolved 
Solids @ 

180oC Calcium Magnesium Sodium Potassium Boron

Bicarbonate 
Alkalinity as 

CaCO3

Carbonate 
Alkalinity 
as CaCO3 Chloride Nitrate as N Sulfate

pH Units µmhos/cm(a) mg/L(b) mg/L mg/L mg/L mg/L mg/l mg/L mg/L mg/L mg/L mg/L
Produced Water 10/24/2014 RTH Discharge Water 7.49 5700 3000 100 10 1300 12 13 290 <10(c) 1500 - 18

RTH #1 4/30/2014 RTH-1-140430 7.31 8,690 6,600 560 44 1,100 8.9 16 240 <8.2(c) 2,900 7.1 42
RTH #1 12/22/2014 RTH #1 - 122214 7.26 8,650 7,000 550 45 1,300 9.0 16 220 <8.2 2,900 14 42
RTH #1 12/22/2014 QCFD-01-141222 7.24 8,700 7,000 560 45 1,300 9.0 16 220 <8.2 2,900 11 40

RTH #3 4/29/2014 RTH-3-140429 6.86 2,810 1,900 200 93 280 25 4.1 120 <8.2 510 0.7 680
RTH #3 12/23/2014 RTH#3-122314 6.91 1,920 1,500 170 81 180 22 0.65 100 <8.2 130 0.16 800

RTH #4 4/29/2014 RTH-4-010429 7.52 5,900 4,400 450 170 580 22 6.9 210 <8.2 1,700 8.3 510
RTH #4 4/29/2014 QCFD-01-140429 7.53 5,900 4,100 430 160 560 22 6.8 220 <8.2 1,700 8.4 510
RTH #4 12/22/2014 RTH #4 - 122214 7.38 6,540 5,100 490 180 680 23 5.4 210 <8.2 2,000 3.4 370

RTH #5 12/21/2014 RTH #5 - 122114 7.69 624 450 64 23 51 6.4 0.066 220 <4.1 26 0.57 92

RTH #6 12/23/2014 RTH #6 - 122314 7.34 4,680 3,500 400 48 570 22 3.0 190 <8.2 1,300 23 290

Notes:
(a)  µmhos/cm = micromhos per centimeter
(b)  mg/l = milligrams per liter 
(c)  "<10", "<8.2" = not detected above the practical quantitation limit

Phase 2 Subsurface Investigation Report,
Valley Water Management Company, Edison Oil Field, California
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Table 4: Summary of Monitoring Well Sample Data - TPH as Crude Oil

TPH - Crude Oil
µg/l(a)

RTH #1 4/30/2014 RTH-1-140430 1,300
RTH #1 12/22/2014 RTH #1 - 122214 <500
RTH #1 12/22/2014 QCFD-01-141222 <500

RTH #3 4/29/2014 RTH-3-140429 <500
RTH #3 12/23/2014 RTH#3-122314 <500

RTH #4 4/29/2014 RTH-4-010429 <500
RTH #4 4/29/2014 QCFD-01-140429 <500
RTH #4 12/22/2014 RTH #4 - 122214 <500

RTH #5 12/21/2014 RTH #5 - 122114 <500

RTH #6 12/21/2014 RTH #6 - 122114 <500

Note:
(a)  µg/l  = micrograms per liter
 

Monitoring 
Well

Sample 
Date Sample Name

Phase 2 Subsurface Investigation Report,
Valley Water Management Company, Edison Oil Field, California
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!( Existing Soil Boring Location
A Existing Shallow Monitoring Well Location
") Proposed Deep Monitoring Well Location (to be installed by others)

1). Race Track Hill Area is located at W1/2 Section 24 T27S R29E WDB&M.
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Attachment A 

RTH #5 and RTH #6 Boring Logs 



DTW:33.45 ft.
TOC, 12/21/14

Bentonite-
Cement Grout

Blank Casing

Bentonite Seal

Filter Pack

Slotted Screen

SW

SW

SW

GW

SW

WELL GRADED SAND (SW) VERY PALE BROWN
OVERALL, <~5% GRAVEL, ~10% COARSE GRAINED
SAND, ~20% MEDIUM GRAINED SAND, ~75% FINE
GRAINED SAND, DRY

GRAVELLY WELL GRADED SAND (SW) VERY PALE
BROWN OVERALL WITH ABUNDANT WHITE, ~10-20%
GRAVEL, ~20% COARSE GRAINED SAND, ~23-30
MEDIUM GRAINED SAND, ~30% FINE GRAINED SAND,
VERY DENSE AND CONSOLIDATED, DRY

WELL GRADED SAND (SW) LIGHT YELLOWISH
BROWN, TRACE GRAVEL, <~10% COARSE GRAINED
SAND, ~10-20% MEDIUM GRAINED SAND, ~70% FINE
GRAINED SAND, VERY DENSE AND CONSOLIDATED,
DRY

GRAVEL (GW) 15 FT. DRILL STRING RATTLES
VIOLENTLY; ABUNDANT GRAVEL IN CUTTINGS. DRILL
WITHOUT SAMPLER; VERY ROCKY TO 17 FT. AND LESS
ROCKY BELOW

WELL GRADED SAND (SW) VERY PALE BROWN
OVERALL WITH BROWNISH YELLOW STREAKS, TRACE
GRAVEL, <~10% COARSE GRAINED SAND, ~60-70%
MEDIUM GRAINED SAND, ~10-20% FINE GRAINED
SAND, VERY DENSE AND CONSOLIDATED, DRY,
SUBHORIZONTAL BROWNISH YELLOW STREAKING

GRAVEL INCREASES TO ~10-20%, UP TO 2.5-INCHES
DIAMETER

10YR
7/4

10YR 6/3
10YR 8/1

10YR
6/4

10YR
7/3-7/4

10YR
6/8

5

2

2

No
Core

2

No
Core

1

1.5

BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

ELEVATION AND DATUM

DATE STARTED

Gregg Drilling and Testing

Hollow Stem Auger  - CME 95

n/a

4-inch SCH 40 PVC

4-inch SCH 40 PVC 0.010-inch slotted

Cemex #2/12

Wyo-Ben Medium Bent. Chips

3% Bentonite Cement Grout

Well Name RTH#5

n/a

M. McLeod 6319525.753

Continuous coring

n/a

0.5

27.0

24.5

22.5

3

LOGGED BY

n/a

27.0

57.0

57.4

24.5

22.5

STATIC WATER ELEVATION

57.4 ft. bgs

SAMPLING METHODS

Project Number 1365027.00

EAST

X

WELL COMPLETION

J. Sifuentes

Reamed with 10-in. augers

777.35 ft. AMSL

TOC: 810.80 ft. AMSL

Breckenridge Road

FT.

FT.

FT.

FT.

FT.

FT.

TO

TO

TO

TO

TO

TO

FROM

FROM

FROM

FROM

FROM

FROM

DRILLER

DRILL BIT(S) SIZE

STAND PIPE FT.

Project Name Valley Water Management Co.

NORTH

TOTAL DEPTH

DATE COMPLETED

SURFACE HOUSING

12/11/14  12/11/14

2332160.899

Water tight
well enclosure

Penetr.
Resist.

Blows/6"

Drill
Depth
(Feet)

USCS
Log Lithology Color SAMPLE DESCRIPTION and DRILLING REMARKSRecovery

(Feet)

Boring & Well Construction Log

F-40.1
(6-87) (3-88) (8-90) 1 2OFSHEET

Type
& No.

SAMPLES WELL CONSTRUCTION

Kennedy/Jenks Consultants
B

O
R

IN
G

 &
 W

E
LL

 C
O

N
S

T
R

U
C

T
IO

N
  1

36
50

2
7.

00
.G

P
J 

 K
E

N
N

E
D

Y
 J

E
N

K
S

.G
D

T
  1

/7
/1
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35



First Encountered
Water

Filter Pack

Slotted Screen

SW

GRAVELLY WELL GRADED SAND (SW) YELLOW
OVERALL WITH BROWNISH YELLOW STREAKS, ~20%
GRAVEL TO 2-INCHES, ~10%20%~ COARSE GRAINED
SAND, ~70% FINE GRAINED SAND, VERY DENSE,
MOIST, ABUNDANT COARSE FELDSPAR AND QUARTZ

41 FT. MATERIAL IS WET. WATER LEVEL MEASURED AT
APPX. 37 FT.

MATERIAL IS DENSE AND GRAVELLY-CANNOT
PENETRATE WITH SAMPLE BARREL SO START
ALTERNATING CORING/NON CORING RUNS

50 FT. COLOR CHANGES TO BROWNISH YELLOW

57 FT. AUGER REFUSAL

NOTES
1. ALL CONTACTS APPROXIMATE
2. BGS: BELOW GROUND SURFACE
3. COLOR DESIGNATION IN ACCORDANCE WITH THE MUNSELL SOIL COLOR CHARTS

(KOLLMORGEN INSTRUMENTS CORPORATION, 1990)
4. SOIL CLASSIFIED IN ACCORDANCE WITH THE UNIFIED SOIL CLASSIFICATION SYSTEM, ASTM

D-2488-93

10YR
7/6

10YR
6/8

10YR
6/8

2

No
Core

1

No
Core

No
Core

1.5

No
Core

No
Core

Project Number 1365027.00Project Name Valley Water Management Co. Well Name RTH#5

Penetr.
Resist.

Blows/6"

Drill
Depth
(Feet)

USCS
Log Lithology Color SAMPLE DESCRIPTION and DRILLING REMARKSRecovery

(Feet)

Boring & Well Construction Log

F-40.1
(6-87) (3-88) (8-90) 2 2OFSHEET

Type
& No.

SAMPLES WELL CONSTRUCTION

Kennedy/Jenks Consultants
B
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55



Bentonite-
Cement Grout

Blank Casing

SM

SW

ML

ML

SW

SM

SW

SILTY SAND (SM) YELLOWISH BROWN, TRACE
COARSE GRAINED SAND, ~10-20% MEDIUM GRAINED
SAND, ~60-70% FINE GRAINED SAND, ~10%
NON-PLASTIC FINES, DRY

WELL GRADED SAND (SW) VERY PALE BROWN
OVERALL, ~10-20% COARSE GRAINED SAND, ~20%
MEDIUM GRAINED SAND, ~70% FINE GRAINED SAND,
VERY DENSE AND CONSOLIDATED

SANDY SILT (ML) LIGHT YELLOWISH BROWN
OVERALL, ~20-30% FINE GRAINED SAND, ~70%
NON-PLASTIC FINES, CEMENTED, BRITTLE, AND
FRIABLE; BREAKS INTO SUBHORIZONTAL CHIPS

SANDY SILT (ML) LIGHT OLIVE BROWN AND WHITE,
~40% COARSE GRAINED SAND TO MEDIUM GRAINED
SAND WHITE FELDSPAR AND QUARTZ; ~60% LIGHT
OLIVE BROWN SILT MATRIX, VERY STIFF, NO
PLASTICITY, DRY

WELL GRADED SAND WITH GRAVEL (SW) PALE
BROWN OVERALL WITH YELLOWISH BROWN STREAKS,
~20% GRAVEL, ~20% COARSE GRAINED SAND (MAINLY
WHITE FELDSPAR), ~30% MEDIUM GRAINED SAND (INC.
SOME MICAS), ~30% FINE GRAINED SAND, VERY
DENSE AND CONSOLIDATED

23 FT. SOME SUBHORIZONTAL COLOR BANDING

SILTY SAND (SM) LIGHT YELLOWISH BROWN AND
YELLOWISH BROWN BANDING, ~80% FINE GRAINED
SAND INC. MICAS, ~20% NON-PLASTIC FINES, DRY

WELL GRADED SAND WITH GRAVEL (SW) PALE
BROWN OVERALL WITH YELLOWISH BROWN STREAKS,
~20% GRAVEL, ~20% COARSE GRAINED SAND (MAINLY
WHITE FELDSPAR), ~30% MEDIUM GRAINED SAND (INC.
SOME MICAS), ~30% FINE GRAINED SAND, VERY
DENSE AND CONSOLIDATED

10YR
5/4

10YR
7/3

2.5Y
6/3

2.5Y 5/4

10YR 8/1

10YR
6/3

10YR
5/8

2.5Y 6/3

10YR 5/8

10YR
6/3

10YR
5/8

5

4

5

4

5

4

4.5

BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

ELEVATION AND DATUM

DATE STARTED

Gregg Drilling and Testing

Hollow Stem Auger  - CME 95

n/a

4-inch SCH 40 PVC

4-inch SCH 40 PVC 0.010-inch slotted

Cemex #2/12

Wyo-Ben Medium Bent. Chips

3% Bentonite Cement Grout

Well Name RTH#6

3

M. McLeod 6316629.347

Continuous coring

n/a

+2.1

113.5

111.0

107.8

1

LOGGED BY

n/a

113.5

143.5

145.0

111.0

107.8

STATIC WATER ELEVATION

145.0 ft. bgs

SAMPLING METHODS

Project Number 1365027.00

EAST

WELL COMPLETION

J. Sifuentes

Reamed with 10-in. augers

939.51 ft. AMSL

TOC: 1059.82 ft. AMSL

Race Track Hill

FT.

FT.

FT.

FT.

FT.

FT.

TO

TO

TO

TO

TO

TO

FROM

FROM

FROM

FROM

FROM

FROM

DRILLER

DRILL BIT(S) SIZE

STAND PIPE FT.

Project Name Valley Water Management Co.

NORTH

TOTAL DEPTH

DATE COMPLETED

SURFACE HOUSING

12/8/14  12/8/14

2328430.428

X

Well cap
Stand pipePenetr.

Resist.
Blows/6"

Drill
Depth
(Feet)

USCS
Log Lithology Color SAMPLE DESCRIPTION and DRILLING REMARKSRecovery

(Feet)

Boring & Well Construction Log

F-40.1
(6-87) (3-88) (8-90) 1 4OFSHEET

Type
& No.

SAMPLES WELL CONSTRUCTION

Kennedy/Jenks Consultants
B
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Bentonite-
Cement Grout

Blank Casing

SM

SW

SM

SM

ML

ML

ML

SM

SW

SM

SW

SM

SM

SILTY SAND (SM) LIGHT YELLOWISH BROWN AND
WHITE, ~15% WHITE MEDIUM GRAINED SAND
FELDSPAR, ~70% LIGHT YELLOWISH BROWN FINE
GRAINED SAND, ~15% NON-PLASTIC FINES, MOIST?

WELL GRADED SAND WITH GRAVEL (SW) PALE
BROWN OVERALL WITH YELLOWISH BROWN STREAKS,
~20% GRAVEL, ~20% COARSE GRAINED SAND (MAINLY
WHITE FELDSPAR), ~30% MEDIUM GRAINED SAND (INC.
SOME MICAS), ~30% FINE GRAINED SAND, VERY
DENSE AND CONSOLIDATED

SILTY SAND OR SILTY SAND WITH CLAY (SM) LIGHT
YELLOWISH BROWN OVERALL, ~80% FINE GRAINED
SAND INC. MICA, ~20% SILT AND SOME CLAY, VERY
STIFF/DENSE, NO TO LOW PLASTICITY

SILTY SAND (SM) LIGHT OLIVE BROWN AND WHITE,
~80% FINE GRAINED SAND INC. MICA, ~20%
NON-PLASTIC FINES, BRITTLE AND BREAKS INTO
SUBHORIZONTAL CHIPS

SANDY SILT (ML) LIGHT YELLOWISH BROWN
OVERALL, ~10% SCATTERED WHITE MEDIUM GRAINED
SAND, ~20-30% SCATTERED FINE GRAINED SAND,
~60% NON-PLASTIC FINES AND POSS. CLAY, VERY
STIFF, NO PLASTICITY, DRY

SILT TO SANDY SILT (ML) LIGHT OLIVE BROWN
OVERALL, ~5-10% FINE GRAINED SAND, ~80-90% SILT,
VERY STIFF AND BRITTLE
52 FT. - 54 FT. COLOR INCLUDES OLIVE YELLOW

SANDY SILT (ML) LIGHT YELLOWISH BROWN
OVERALL, ~10-20% SCATTERED WHITE AND BLACK
MEDIUM GRAINED SAND, ~80% NON-PLASTIC FINES,
VERY STIFF, NO PLASTICITY

SILTY SAND (SM) LIGHT BROWNISH GRAY TO LIGHT
BROWN, ~60% FINE GRAINED SAND INC. MICAS,
~40-20% NON-PLASTIC FINES, MOIST TO DRY

WELL GRADED SAND (SW) LIGHT BROWNISH GRAY
OVERALL, ~20% COARSE GRAINED SAND, ~40%
MEDIUM GRAINED SAND, ~40% FINE GRAINED SAND,
VERY DENSE, DRY

SILTY SAND (SM) LIGHT OLIVE BROWN AND WHITE,
~40% WHITE COARSE GRAINED SAND - MEDIUM
GRAINED SAND FELSPAR AND QUARTZ; ~60% LIGHT
OLIVE BROWN FINE GRAINED SAND AND NON-PLASTIC
FINES

WELL GRADED SAND WITH GRAVEL (SW) LIGHT
GRAY WITH OLIVE YELLOW STAINS AND BLACK AND
WHITE GRAINS, ~10% GRAVEL, ~20% COARSE
GRAINED SAND, ~60% MEDIUM GRAINED SAND,
~10-20% FINE GRAINED SAND, VERY DENSE AND
CONSOLIDATED

SILTY SAND (SM) LIGHT YELLOWISH BROWN
OVERALL WITH SOME SUBHORIZONTAL BANDING AND
OLIVE YELLOW STAINING, ~80-90% FINE GRAINED
SAND, ~10-20% NON-PLASTIC FINES

SILTY SAND (SM) LIGHT OLIVE BROWN AND WHITE,

2.5Y
6/3

10YR
6/3

10YR
5/8

2.5Y 6/3

2.5Y
5/3

2.5Y
6/3

2.5Y 5/3

2.5Y6/8

2.5Y 6/3

2.5Y
6/2

2.5Y
7/2

2.5Y
6/2

2.5Y
5/3

2.5Y
7/2

2.5Y
5/8

10YR
8/1

2.5Y
6/3

2.5Y
6/8

2.5Y 5/3

4

5

5

4.5

4.5

4

3.5

3.5

5

Project Number 1365027.00Project Name Valley Water Management Co. Well Name RTH#6

Penetr.
Resist.

Blows/6"

Drill
Depth
(Feet)

USCS
Log Lithology Color SAMPLE DESCRIPTION and DRILLING REMARKSRecovery

(Feet)

Boring & Well Construction Log

F-40.1
(6-87) (3-88) (8-90) 2 4OFSHEET

Type
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SAMPLES WELL CONSTRUCTION

Kennedy/Jenks Consultants
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DTW: 120.31 ft.
TOC, 12/22/14

First Encountered
Water

Bentonite-
Cement Grout

Blank Casing

Bentonite Seal

Filter Pack

Slotted Screen

SW

SM

SW

SM

SW

SW

SW

~40% WHITE COARSE GRAINED SAND - MEDIUM
GRAINED SAND FELDSPAR AND QUARTZ; ~60% LIGHT
OLIVE BROWN FINE GRAINED SAND AND NON-PLASTIC
FINES

WELL GRADED SAND WITH GRAVEL (SW) LIGHT
GRAY WITH OLIVE YELLOW STAINS AND BLACK AND
WHITE GRAINS, ~10% GRAVEL, ~20% COARSE
GRAINED SAND, ~60% MEDIUM GRAINED SAND,
~10-20% FINE GRAINED SAND, VERY DENSE AND
CONSOLIDATED

SILTY SAND (SM) GRAYISH BROWN AND WHITE, ~20%
WHITE COARSE GRAINED SAND - MEDIUM GRAINED
SAND FELDSPAR AND QUARTZ; ~40-60% GB FINE
GRAINED SAND AND ~40% GB NON-PLASTIC FINES

WELL GRADED SAND WITH GRAVEL (SW) LIGHT
GRAY WITH BLACK AND WHITE GRAINS, ~10% GRAVEL,
~20% COARSE GRAINED SAND, ~60% MEDIUM
GRAINED SAND, ~10-20% FINE GRAINED SAND, VERY
DENSE AND CONSOLIDATED

SILTY SAND (SM) GRAYISH BROWN OVERALL, TRACE
COARSE GRAINED SAND, ~10-20% MEDIUM GRAINED
SAND, ~70% FINE GRAINED SAND, ~20% NON-PLASTIC
FINES, VERY DENSE, DRY

WELL GRADED SAND WITH GRAVEL (SW) LIGHT
GRAY WITH BLACK AND WHITE GRAINS, <10% GRAVEL,
~20% COARSE GRAINED SAND, ~60% MEDIUM
GRAINED SAND, ~10-20% FINE GRAINED SAND, VERY
DENSE AND CONSOLIDATED

WELL GRADED SAND WITH SILT (SW) LIGHT
BROWNISH GRAY OVERALL, TRACE GRAVEL, TRACE
COARSE GRAINED SAND, ~10-20 MEDIUM GRAINED
SAND, ~70% FINE GRAINED SAND, ~10% NON-PLASTIC
FINES, VERY DENSE, DRY

WELL GRADED SAND WITH GRAVEL (SW) LIGHT
GRAY WITH BLACK AND WHITE GRAINS, ~10% GRAVEL,
~20% COARSE GRAINED SAND, ~60% MEDIUM
GRAINED SAND, ~10-20% FINE GRAINED SAND, VERY
DENSE AND CONSOLIDATED
120-125 FT. DRILL WITHOUT SAMPLING DUE TO
DENSITY AND GRAVEL BLOCKAGE
125 FT. AFTER LUNCH BREAK SOUND WATER LEVEL AT
123 FT. BGS

2.5Y
7/2

2.5Y
5/8

10YR
8/1

2.5Y
5/2

2.5Y
7/2

10YR
8/1

2.5Y
5/2

2.5Y
7/2

10YR
8/1

2.5Y 6/2

2.5Y
7/2

10YR
8/1

4

3

4

4.5

4

4

3

3

1

Project Number 1365027.00Project Name Valley Water Management Co. Well Name RTH#6

Penetr.
Resist.

Blows/6"
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Depth
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USCS
Log Lithology Color SAMPLE DESCRIPTION and DRILLING REMARKSRecovery

(Feet)

Boring & Well Construction Log

F-40.1
(6-87) (3-88) (8-90) 3 4OFSHEET

Type
& No.

SAMPLES WELL CONSTRUCTION
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Filter Pack

Slotted Screen

SW

WELL GRADED SAND WITH GRAVEL CONT'D

125-130 FT. SAMPLER BARREL IS WET

135-140 FT. DRILL WITHOUT SAMPLING DUE TO
DENSITY AND GRAVEL BLOCKAGE

140 FT. COLOR CHANGES TO LIGHT BROWNISH GRAY
WITH WHITE AND BLACK GRAINS

NOTES
1. ALL CONTACTS APPROXIMATE
2. BGS: BELOW GROUND SURFACE
3. COLOR DESIGNATION IN ACCORDANCE WITH THE MUNSELL SOIL COLOR CHARTS

(KOLLMORGEN INSTRUMENTS CORPORATION, 1990)
4. SOIL CLASSIFIED IN ACCORDANCE WITH THE UNIFIED SOIL CLASSIFICATION SYSTEM, ASTM

D-2488-93

2.5Y
7/2

10YR
8/1

2.5Y 6/2

10YR 8/1
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3

No
core

3
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Log Lithology Color SAMPLE DESCRIPTION and DRILLING REMARKSRecovery
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Boring & Well Construction Log
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Section 1: Introduction 

This Shallow Monitoring Well Installation Report (Report) has been prepared by Kennedy/Jenks 
Consultants (Kennedy/Jenks) for the Race Track Hill Facility, one of the two Valley Water 
Management Company (VWMC) sites that serve the Edison Oilfield east of Bakersfield, 
California (Figure B-1).  
The Race Track Hill location is shown on Figure B-1. It is located approximately four miles 
northeast of the Fee 34 Facility, from which it receives treated oilfield produced water, and 
discharges the treated water to surface impoundments where the water is distributed to 
percolation/evaporation ponds or spray irrigation areas for evapotranspiration. The Race Track 
Hill Facility is regulated by Central Valley Regional Water Quality Control Board (RWQCB) 
Resolution No. 58-349.  
On 1 July 2014, the RWQCB issued a California Water Code Directive pursuant to Section 
13267 (13267 Order) (CVRWQCB 2014) to VWMC. This 13267 Order required that VWMC 
develop a Work Plan for additional investigations at the Fee 34 and Race Track Hill facilities. 
Prior to the 13267 Order, VWMC had been conducting investigations on a voluntary basis but 
with the input of RWQCB staff and management. The 13267 Order also required that 
investigations and reporting be completed by 15 January 2015. 
The initial investigations (the Phase 1 investigation) conducted at the site provided an 
assessment of potential soil and groundwater impacts caused by site operations. The Phase 1 
investigation results were presented in the Phase 1 Subsurface Investigation Report at the Fee 
34 Facility and Race Track Hill Area, Edison Oil Field, California dated 1 August 2014 
(Kennedy/Jenks 2014a).  
The Phase 1 report recommended additional groundwater investigation. The shallow 
groundwater investigation was described in the Phase 2 Investigation Work Plan (Work Plan) 
dated 10 November 2014 (Kennedy/Jenks 2014b). Phase 2 included installation and sampling 
of shallow monitoring wells (discussed in this Report), and a separate program of deep 
monitoring well installation (in preparation by others).  
This Report discusses the installation, development, surveying, and initial sampling of the 
shallow monitoring wells. Synthesis of the findings of the shallow and deep monitoring wells will 
be prepared in a separate report. 
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Section 2: Site Descriptions and Field Investigations 

2.1 Race Track Hill Site 
The Race Track Hill site consists of 338.4 acres (Assessor’s Parcel Number 387-060-031) in the 
western half of Section 24, T29S, R29E, MDB&M. The Race Track Hill Facility is in an area of 
steep and rolling topography (Figure B-2). Produced water flow from the Fee 34 site enters 
Race Track Hill at a netted pond at a higher elevation than the highest point where water can be 
applied on the site. As a result, distribution of all discharges on the site can be conducted via 
gravity.  
There are 27 unlined surface impoundments used for produced water percolation and 
evaporation. The ponds lie along several existing drainageways that are usually dry except for 
the percolation ponds. In addition, there are 94 acres with sprinkler irrigation systems that are 
also used for land application. Salt-tolerant local grasses and some shrubs take up water from 
the soil to meet their evapotranspiration needs.  

2.2 Shallow Groundwater Phase 2 Field Investigations 
The objective of the shallow groundwater Phase 2 investigation was to further assessment of 
shallow groundwater downgradient of the Site. Two new shallow groundwater monitoring wells 
were installed, developed, and surveyed; and all shallow monitoring wells were sampled. 
Samples were analyzed for inorganic constituents, Total Petroleum Hydrocarbons as crude oil 
(TPHc), and isotopic analysis of O18 and deuterium. New monitoring well RTH#5 was installed 
north of the Site near Cottonwood Creek, and new monitoring well RTH#6 was installed on the 
southwest side of the southernmost surface impoundment in the southern drainage 
(Figure B-2). 
Well construction details are summarized in Table B-1. 
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Section 3: Field Activities 

Details of the completed field investigations are presented in this section. In addition, sampling 
procedures and analytical methods are discussed. 

3.1 Pre-Field Activities 
Kennedy/Jenks performed the following activities prior to commencing fieldwork. 

 Updated the site-specific Health and Safety Plan. 
 Well installation permits (Appendix B-1) were obtained from Kern County.  
 The boring locations were checked for potential location conflicts with subsurface utilities 

by performing a utility clearance check at each location prior to drilling. The survey was 
done by contacting USA Alert and a private subsurface utility locating service. 

 Subcontracted with Gregg Drilling and Testing Inc. (Gregg Drilling) of Signal Hill, 
California to perform the boring and well construction fieldwork. 

 Arranged with ELAP-certified BC Laboratories, Inc. (BC Laboratories) of Bakersfield to 
provide laboratory analytical services for water samples. 

 Arranged with the University of Arizona Environmental Isotope Laboratory to analyze 
samples for oxygen and hydrogen isotopes. 

3.2 Soil Borings and Well Construction Methods 

3.2.1 Soil Boring Drilling and Sampling 
Gregg Drilling advanced the borings using a CME-95 drill rig and 8-inch diameter hollow stem 
augers. The soil was cored with a 5-foot long CME core barrel. The core at each boring was laid 
on plastic sheeting for logging and a small portion was placed in a sealed plastic bag. The 
borings were reamed with 10-inch diameter augers after the coring was completed. Boring and 
well construction logs are included in Appendix B-1. 

3.2.2 Well Installation 
Each well was constructed with new, 4-inch diameter SCH 40 PVC. Each well screen was 
20 feet in length, and the annular space around the well screen was filled with clean, graded 
Cemex #2/12 filter pack sand up to 1-2 feet above the well screen. Well RTH#1 had 0.020-inch 
slots and the others had 0.010-inch slots. Each filter pack interval was overlain with three to four 
feet of bentonite pellets or chips, which were allowed to hydrate prior to pouring the sanitary 
seal. The sanitary seal was composed of 3-5% bentonite-cement grout, which was installed 
using a tremie pipe. Well RTH#6 was completed with an above-ground steel standpipe and 
RTH#5 was completed with a traffic-rated flush monument. Each well was surged using a swab 
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tool sized for the well casing diameter after the filter pack was installed and prior to the 
bentonite seal installation.  

3.2.3 Well Development 
The wells were developed on 23 and 24 April 2014. Gregg developed each monitoring well by 
bailing, surging, and pumping until the water turbidity was less than five nephelometric turbidity 
units (NTU). The pH, temperature, conductivity, and dissolved oxygen were recorded. The 
development logs are included in Appendix B-2. 

3.2.4 Surveying 
The location and well casing elevations of the new monitoring wells were horizontally and 
vertically surveyed by a licensed land surveyor (Dee Jaspar and Associates, Bakersfield, 
California). The ground surface and top of well casing elevation were surveyed to the nearest 
0.01 foot relative to mean sea level. The ground surface and top of casing were surveyed to the 
North American Vertical Datum (NAVD) 1988, relative to the nearest benchmark for the Site. 
The horizontal location of each new well was surveyed relative to the California Coordinate 
system to 0.1 foot precision. Appendix B-3 presents the elevations measured by the surveyor. 

3.2.5 Monitoring Well Groundwater Sampling and Analysis 
Kennedy/Jenks collected samples from all of the site wells on 21 through 23 December 2014 in 
accordance with the Work Plan. At least three casing volumes were removed from each well 
with a Grundfos Redi-flo submersible pump.  
The field parameters, pH, temperature, electrical conductivity, dissolved oxygen, and oxidation-
reduction potential, were monitored during purging to document stabilization. The 
documentation is included in Appendix B-4. Laboratory reports are included in Appendix B-5. 

3.2.6 Residuals Management 
Residuals generated as a result of these activities included soil cuttings and core, 
decontamination water, and development and purge water from the monitoring wells. 
Cuttings were piled up near each drill site for onsite distribution by VWMC. Drilling and sampling 
equipment was decontaminated near the ponds at Race Track Hill and overspray drained to the 
ponds. Development and purge water was temporarily contained at each well site then 
transported to a nearby percolation pond and discharged.  

3.2.7 Quality Assurance/Quality Control Procedures 
The laboratory followed their standard internal QA/QC procedures during sample analysis, 
including elements such as analyzing method blanks and control spikes, where appropriate. 
All reported results were acceptable. In some cases, practical quantitation limits or method 
detection limits were raised due to sample dilution or matrix interference. Boron recovery in the 
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matrix spike (MS) and matrix spike duplicates (MSD) was estimated. Evaluation of calcium and 
sodium the matrix spike/matrix spike duplicate samples could not be performed because the 
constituent was present in the sample at more than four times the spike concentration.  



 

Page 6 Shallow Monitoring Well Installation Report, 
 Valley Water Management Company, Edison Oil Field, California 
 g:\is-group\admin\job\13\1365027.00_vwmc\09-reports\ph2-final-rpt\appendix b - shallow well install rpt\app-b-rpt.doc 

Section 4: Findings of the Field Investigations 

This section presents the findings of the shallow well installation and sampling.  

4.1 Soil Stratigraphy at Race Track Hill 
Two soil borings were drilled and converted to monitoring wells. Well RTH#5 was located in the 
Kern County right-of-way on the north side of Breckinridge Road approximately 0.5 miles 
northeast of the northeasternmost pond of the Race Track Hill facility. The well is located at 
ground elevation is 811 feet above mean sea level (AMSL), as Breckenridge Road makes a 
gradual descent from the Race Track Hill Facility along a drainage toward the Cottonwood 
Creek valley. 
Well RTH#6 was located at the west side of the berm of the southernmost pond of the southern 
drainage. It was sited to assess local groundwater quality in the vicinity of the pond. 
RTH#5. The subsurface at RTH#5 consisted of sand and gravel mixtures. Recovered gravels 
measured up to 2.5-inches diameter and larger gravels and cobbles were probably present, 
based upon the resistance met by the drill rig. The materials observed in this boring are 
consistent with alluvial sediment derived from the nearby Santa Margarita Formation.  
Water was first encountered at 41 feet below ground surface (bgs) and later measured at 
37 feet bgs. The drill was unable to penetrate deeper than 57 feet bgs due to the gravelly and 
cobbly subsurface so the well screen was set from 27 feet bgs to 57 feet bgs.  
RTH#6. RTH#6 was drilled approximately 50 feet southwest of the southernmost percolation 
pond of the southern valley at a ground surface elevation of 1,057 feet AMSL. At this location, 
groundwater was encountered at 123 feet bgs and the boring was advanced to 145 feet bgs.  
Near the surface the material was mainly silty sand to 17 feet bgs, and composed mainly of well 
graded sand from 17 to 43 feet bgs. Between 43 feet bgs and 65 feet bgs, the material was a 
mix of silt/fine sand mixtures. The material was very dense, very stiff, and in some cases broke 
into brittle thin layers. Abundant weathered feldspar was present. 
Below 65 feet the material was mainly well graded sand with gravel some silty sand layers. The 
material was very dense and consolidated, keeping the ‘core’ shape after removal from the core 
barrel. 
Water was encountered at 123 feet bgs and the well was screened from 113.5 feet bgs to 
143.5 feet bgs.  
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4.2 Groundwater Sampling Results 

4.2.1 Groundwater Elevation 
Groundwater elevation data for both April 2014 and December 2014 monitoring well sampling 
events are included in Table B-2. Three wells have been sampled twice. Of these RTH#1 has 
approximately the same water level in April and December, likely due to its location adjacent to 
an active percolation pond that maintains water levels in the area. The two wells at the base of 
Race Track Hill, RTH#3 and RTH#4, both have static water levels approximately 6 feet lower in 
December than in April.  
Figure B-3 shows water level elevations for the December 2014 sampling event. No attempt 
was made to provide water level contours because there are too many variables that affect 
groundwater flow in the area: a large percolation volume in the 21 ponds at Race Track Hill, a 
large elevation change between wells on Race Track Hill and those in the valley east of Race 
Track Hill, and marked differences in subsurface conditions among the well locations.  

4.2.2 Groundwater Sample Analytical Results  
The results of April 2014 and December 2014 groundwater sampling are shown in Table B-3 
and Table B-4. 
EC and TDS are highest at well RTH#1 and slightly lower at RTH#4 and RTH#6. These 
parameters are lowest at wells RTH#3 and RTH#5. RTH#5 is much lower in EC and TDS than 
all other wells, likely because it is furthest from Race Track Hill and influenced by water from 
other sources. This comparative trend among wells is consistent for a number of constituents 
including boron and chloride. Calcium and sodium also follow this trend. Nitrate nitrogen, 
sulfate, magnesium, potassium, and alkalinity all have different trends. 

4.3 Isotopic Analysis 

4.3.1 Introduction 
Isotopic composition is determined by measuring the atom ratio of a minor abundance isotope 
to a major abundance isotope. For oxygen, the ratio measured is 18O/16O, i.e. the atom ratio of 
Oxygen-18 to Oxygen-16 (Singleton et al. 2013). For hydrogen, the ratio measured is 2H/1H, i.e. 
the atom ratio of hydrogen-2 to hydrogen-1. Hydrogen-2 is also referred to as deuterium (D).  
Isotope ratios are reported in the standard delta (δ) notation as parts per thousand (per mil or 
‰) variations relative to a reference material of known composition. For oxygen and hydrogen 
in water, the Vienna Standard Mean Ocean Water (VSMOW; Craig, 1961) is used as a 
reference (Singleton et al. 2013). 

4.3.2 Results from Race Track Hill 
The isotopic data from shallow monitoring wells at Race Track Hill is summarized in Table B-5 
and graphed on Figure 6. Figure 6 also shows the Global Meteoric Water Line (GMWL) (Craig, 
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1961). The δ18O in groundwater samples ranged from -5.6 ‰ in RTH#6 to -8.8 ‰ in RTH#5. 
The δ2H ranged from -54 in RTH#1 to -64 in RTH#5. Isotopes were not analyzed in the 
produced water sample.  
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Section 5: Conclusions 

The following conclusions are based upon the findings of this investigation:  
• Two additional shallow monitoring wells (RTH#5 and RTH#6) were installed in the 

shallow aquifer at Race Track Hill.  
• A total of four shallow monitoring wells are present onsite and one is located offsite.  
• The groundwater quality in the RTH#5 is unlike the quality of the onsite wells and 

RTH#3.  
• The groundwater quality in RTH#6 is more similar to RTH#1.  
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Section 6: Recommendations 

The following recommendations are based upon the results presented above:  
• Continue groundwater monitoring.  
• Evaluate the produced water quality in the ponds. 
• Submit a report evaluating shallow groundwater, deep groundwater, offsite groundwater, 

and produced water quality, and their relation to each other. 
A detailed work plan should be prepared prior to conducting any further subsurface 
investigations.  
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Table B-1:  Monitoring Well Completion Details

Well ID
Completion 

Date

Well 
Diameter
(inches)

Top of 
Casing 

Elevation
(ft AMSL)(a)

Drilled 
Depth

(ft bgs)(b)
Top

(ft bgs)
Bottom
(ft bgs)

Top
(ft bgs)

Bottom
(ft bgs)

Top
(ft bgs)

Bottom
(ft bgs)

Top
(ft bgs)

Bottom
(ft bgs)

RTH#1 04/11/2014 4 1025.85 70.5 50 70 48 70.5 45 48 1.5 45.0
RTH#3 04/22/2014 4 879.39 105.1 84.6 104.6 82 105.1 76.2 82 1 76.2
RTH#4 04/17/2014 4 871.02 150 80 100 78 104 72 78 5 72
RTH#5 12/11/2014 4 810.8 57.4 27 57 24.5 57.4 22.5 24.5 3 22.5
RTH#6 12/10/2014 4 1059.82 145.0 113.5 143.5 111 145.0 107.8 111.0 1 107.8

Notes:

(b)  "ft bgs" denotes feet below ground surface.

Sand Pack(d) Bentonite Seal Grout SealWell Screen

(a)  "ft AMSL" denotes feet above mean sea level, NAVD88.  RTH#1 through RTH#4 surveyed in June 2014 and RTH#5 and RTH#6 surveyed in December 2014 by
        Dee Jaspar and Associates.

Shallow Monitoring Well Installation Report,
Valley Water Management Company, Edison Oil Field, California
G:\IS-Group\Admin\Job\13\1365027.00_VWMC\09-Reports\Ph2-Final-Rpt\Appendix B - Shallow Well Install Rpt\App B Tables\Table B-1_MW Details.xls Page 1 of 1



Table B-2: Summary of Shallow Groundwater Elevation Data

Monitoring
Measuring 

Point(a) Elevation  
Depth to 

Groundwater
Groundwater 

Elevation
 Well (ft AMSL)(b) Date (ft TOC)(c) (ft AMSL)

RTH #1 1025.85 4/30/2014 47.91 977.94
RTH #1 1025.85 12/22/2014 48.15 977.70

RTH #3 879.39 4/29/2014 80.83 798.56
RTH #3 879.39 12/22/2014 87.31 792.08

RTH #4 871.02 4/29/2014 78.45 792.57
RTH #4 871.02 12/22/2014 84.41 786.61

RTH#5 810.80 12/21/2014 33.45 777.35

RTH#6 1059.82 12/22/2014 120.31 939.51

Notes:
(a)  Top of PVC Well Casing

(c)  ft TOC = feet below top of casing

(b)  ft AMSL = feet above mean sea level, to NAVD88 datum. RTH#1 through RTH#4 surveyed in June 2014 and RTH#5 and
      RTH#6 were surveyed in December 2014 by Dee Jaspar & Associates. 

Shallow Monitoring Well Installation Report,
Valley Water Management Company, Edison Oil Field, California
G:\IS-Group\Admin\Job\13\1365027.00_VWMC\09-Reports\Ph2-Final-Rpt\Appendix B - Shallow Well Install Rpt\App B Tables\Table B-2_Gw Elev Data.xls

Page 1 of 1



Table B-3:  Summary of Shallow Monitoring Well Sample Data - Inorganic Analytes

Monitoring 
Well

Sample 
Date Sample Name pH

Electrical 
Conductivity 

@ 25oC

Total 
Dissolved 
Solids @ 

180oC Calcium Magnesium Sodium Potassium Boron

Bicarbonate 
Alkalinity as 

CaCO3

Carbonate 
Alkalinity 
as CaCO3 Chloride Nitrate as N Sulfate

pH Units µmhos/cm(a) mg/L(b) mg/L mg/L mg/L mg/L mg/l mg/L mg/L mg/L mg/L mg/L

RTH #1 4/30/2014 RTH-1-140430 7.31 8,690 6,600 560 44 1,100 8.9 16 240 <8.2(c) 2,900 7.1 42
RTH #1 12/22/2014 RTH #1 - 122214 7.26 8,650 7,000 550 45 1,300 9.0 16 220 <8.2 2,900 14 42
RTH #1 12/22/2014 QCFD-01-141222 7.24 8,700 7,000 560 45 1,300 9.0 16 220 <8.2 2,900 11 40

RTH #3 4/29/2014 RTH-3-140429 6.86 2,810 1,900 200 93 280 25 4.1 120 <8.2 510 0.7 680
RTH #3 12/23/2014 RTH#3-122314 6.91 1,920 1,500 170 81 180 22 0.65 100 <8.2 130 0.16 800

RTH #4 4/29/2014 RTH-4-010429 7.52 5,900 4,400 450 170 580 22 6.9 210 <8.2 1,700 8.3 510
RTH #4 4/29/2014 QCFD-01-140429 7.53 5,900 4,100 430 160 560 22 6.8 220 <8.2 1,700 8.4 510
RTH #4 12/22/2014 RTH #4 - 122214 7.38 6,540 5,100 490 180 680 23 5.4 210 <8.2 2,000 3.4 370

RTH #5 12/21/2014 RTH #5 - 122114 7.69 624 450 64 23 51 6.4 0.066 220 <4.1 26 0.57 92
RTH #5 6/8/2015 RTH#5-150608

RTH #6 12/23/2014 RTH #6 - 122314 7.34 4,680 3,500 400 48 570 22 3.0 190 <8.2 1,300 23 290

Notes:
(a)  µmhos/cm = micromhos per centimeter
(b)  mg/l = milligrams per liter 
(c)  "<8.2"= not detected above the practical quantitation limit
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Table B-4:  Summary of Shallow Monitoring Well Sample - 

TPH - Crude Oil
µg/l(a)

RTH #1 4/30/2014 RTH-1-140430 1,300
RTH #1 12/22/2014 RTH #1 - 122214 <500
RTH #1 12/22/2014 QCFD-01-141222 <500

RTH #3 4/29/2014 RTH-3-140429 <500
RTH #3 12/23/2014 RTH#3-122314 <500

RTH #4 4/29/2014 RTH-4-010429 <500
RTH #4 4/29/2014 QCFD-01-140429 <500
RTH #4 12/22/2014 RTH #4 - 122214 <500

RTH #5 12/21/2014 RTH #5 - 122114 <500

RTH #6 12/21/2014 RTH #6 - 122114 <500

Note:
(a)  µg/l  = micrograms per liter
 

Monitoring Well Sample Date Sample Name

                   TPH as Crude Oil

Shallow Monitoring Well Installation Report,
Valley Water Management Company, Edison Oil Field, California
G:\IS-Group\Admin\Job\13\1365027.00_VWMC\09-Reports\Ph2-Final-Rpt\Appendix B - Shallow Well Install Rpt\App B Tables\Table B-4_MW Data-TPH.xls
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Table B-5:  Summary of Shallow Monitoring Well Sample Data - 

δ18O (a) δ2H (b)

‰(c) ‰
RTH #1 12/22/2014 RTH #1 - 122214 -6.2 -54
RTH #3 12/23/2014 RTH#3-122314 -6.7 -60
RTH #4 12/22/2014 RTH #4 - 122214 -6.8 -58
RTH #5 12/21/2014 RTH #5 - 122114 -8.8 -64
RTH #6 12/21/2014 RTH #6 - 122114 -5.8 -56

Notes:

(a) δ18O  = delta Oxygen-18 (δ18O  = 1000*[(18O/16O sample  - 18O/16O reference) / 18O/16O reference])
(b) δ2H  = delta Deuterium (δ2H  =  1000*[(2H/1H sample  - 2H/1H reference) / 2H/1H reference])
(c) ‰ = per mil
(d) Sources: Craig, 1961 and Vienna Standard Mean Ocean Water

Monitoring Well Sample Date Sample Name

                   Oxygen and Hydrogen Isotopes

Shallow Monitoring Well Installation Report,
Valley Water Management Company, Edison Oil Field, California
G:\IS-Group\Admin\Job\13\1365027.00_VWMC\09-Reports\Ph2-Final-Rpt\Appendix B - Shallow Well Install Rpt\App B Tables\Table B-5_Isotope Data.xls
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Figures 



Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus
DS, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the
GIS User Community, Esri, HERE, DeLorme, MapmyIndia, © OpenStreetMap
contributors

Valley Water Management Company
Bakersfield, California

Locations of the Valley Water Management
Company Edison Oil Field Facilities

K/J  1365027*00
June 2015

Kennedy/Jenks Consultants
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RTH #3

RTH #6

RTH #5

RTH #7D

RTH #9D

RTH #8D
RTH #4

Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus DS, USDA, USGS, AEX,
Getmapping, Aerogrid, IGN, IGP, swisstopo, and the GIS User Community, Esri, HERE, DeLorme,
MapmyIndia, © OpenStreetMap contributors

Valley Water Management Company
Bakersfield, California

Race Track Hill Produced 
Water Discharge Facility

K/J  1365027*00
June 2015

Kennedy/Jenks Consultants
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Legend: 
" Deep Monitoring Well Location

1). Race Track Hill Area is located at W1/2 Section 24 T27S R29E WDB&M.
Note:

RTH #7D
A Shallow Monitoring Well Location
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North Irrigation Area

South Irrigation Area
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Source: Esri, DigitalGlobe, GeoEye, Earthstar Geographics, CNES/Airbus
DS, USDA, USGS, AEX, Getmapping, Aerogrid, IGN, IGP, swisstopo, and the
GIS User Community, Esri, HERE, DeLorme, MapmyIndia, © OpenStreetMap
contributors

Valley Water Management Company
Bakersfield, California

Shallow Groundwater Elevations
December 2014

K/J  1365027*00
June 2015

Kennedy/Jenks Consultants
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A Shallow Monitoring Well Location

RTH #1
977.70

RTH #1
977.70

RTH #4
786.61

RTH #6
939.51

Water Level Elevation (AMSL)

RTH #3
792.08

RTH #5
777.35



-10

10

G:\IS-Group\Admin\Job\13\1365027.00_VWMC\09-Reports\Ph2-Final-Rpt\Appendix B - Shallow Well Install Rpt\App B Figures\Figure 4_Isotope Analysis.xlsx

-50

-30

-10

H
, p

er
 m

il

90

-70

-50

δ
2 H
, p

er
 

-110

-90

-9 -8 -7 -6 -5 -4 -3

δ18O per mil

110
-9 -8 -7 -6 -5 -4 -3

δ18O, per mil

RTH #1 RTH #3 Global Metoric Water line
RTH#9D RTH #4 C-1D
RTH #6 RTH#8D RTH #5
RTH#7D

Kennedy/Jenks Consultants
Valley Water Management Company

Notes: Bakersfield, California
1. Metoric water line: δ2H=8.13*δ18O+10.0: Craig, H. 1961. Isotopic variations in meteoric waters. 

RTH #6 RTH#8D RTH #5
RTH#7D

Isotopic Analysis of Groundwater at Fee 34
2. δ18O  = delta Oxygen-18 (δ18O  = 1000*[(18O/16O sample  - 18O/16O reference) / 18O/16O reference]) Facility and Race Track Hill
3.  δ2H  = delta Deuterium (δ2H  =  1000*[(2H/1H sample  - 2H/1H reference) / 2H/1H reference])

4. ‰ = per mil K/J 1365027*00
June 2015

g, p
    Science, 133, 1702-1703, in http://cierzo.sahra.arizona.edu/programs/isotopes/oxygen.html#5

Appendix B - Figure 4
G:\IS-Group\Admin\Job\13\1365027.00_VWMC\09-Reports\Ph2-Final-Rpt\Appendix B - Shallow Well Install Rpt\App B Figures\Figure 4_Isotope Analysis.xlsx



Appendix B-1 

Permits and Well Construction Logs 



wr lJ t\ot!I!I
KERN COUNTY
Public Health
DEPARTMEI\iT

MATTHEW CONSTANTINE
DIRECTORServices

2700 lvl STREEL SUITE iOC

Domestic/Private (1)

Domestic ( 2-4 connections)
Domestic ( 5 or more connections)

vorcE 551-852-8740 661-852-8701

APPLICATION FOR WATER WELL PERMIT
AppLtcATtoN MUST BE SUBMTTTED AT LEAST TEN (10)WORK|NG DAYS PRTOR TO THE PROPOSED STARTTNG DATE

Mark Type of Permit: x Construct New f] ReconstrucUModify n Deepen fl Destroy

Type of Well

Agricultural
Test Hole
Monitoring

n
n
tr

tr
tr
x

tr
T
tr

Cathodic Protection
Vadose

I otn"r,l
FOR PAYMENT OF FEESMARK ONE OF THE BOXES BELOW FOR THE PARTY RESPONSIBLE

Permitrueil#:\,t/ P t 5 ) b I
Starting Date: | 12110114

OWNER'S INFORMATION PROPERW/FACILITY INFORMATION

Name lvatley Water Management Co.

Address | 7500 Meany Ave.
Ca

I ., - iKern County RoW
I Name I

I nooress I

faur,urii"ro a,,, I

Phone e-mait I Bright@vwwater.co
nPN I Nla , | 2ss- * I ,eE s"" 17

CONTRACTOR'S I N FORMATION

Environmental contractor j Kennedv/Jenks cons lnc' Dri,inq Contra"ro, I Gt"99 Drilling and Testing

303 Second St. Ste 300 South
Address

12726 Walnut Ave.
Address I

,n, I t"n Francisco 
I s,","'c, I =,rlro,o, city I sisnal Hill 

I ,,"," 1"" I ,,0I toruu

contact I urix" Mcleod I ,nonu I 
qls-zqs-zlso

contactl lo"nn" McKeehan l rnon" I saz-+zt-aass

^ *^,, I mikemcleod@kennedyjenks.come-mail | ^ -^,, i jmckeehan@greggdrilling.com
e-matl I

LOCATION OF WELL: I

Attach a plot plan with the exact location of water well with respect to the following items: property lines, adjoining properties, water
bodies or courses, drainage pattern, roads, existing wells, structures, sewers or private disposal systems. lnclude dimensions.
Draw a 200' radius circle from well site location. For monitoring wells provide a description of the facility to be monitored,
including: location of tanks, proposed monitoring and placement, nearest street or intersection, location of any water wells or surface
water within 500' radius of facility.

Provide detailed directions to site:

intersection of Breckinridge Road and Comanche

f- nta
TOTAL ACRES: I

I fro, the intersection of Breckinridge Road and Cor

i 'w"il -

THIS APPLICATION BECOMES A PERMIT WHEN APPROVED

tNil3qq+qq

EAKERSFIELD, CALIFORNIA 93301.2370



WELL GONSTRUCTION INFORMATION

METHOD: fl Reverse Rotary [ Rotary f]nir Rotary X Hollo* Stem Auger f Other:

WELL DESTRUCTION INFORMATION

GENERAL CONDITIONS FOR DESTRUCTION:

1. A well destruction application must be filed with this Division if a well is being destroyed that is not In conjunction

with a test hole Permit.
2. Destruction procedures must be followed as per UT-50.
3. placement of the seal must be witnessed by a representative of this Division. Forty-eight hour advanced notice

is required for an appointment.

WELL NAME / NUMBER RTH#6

MAXIMUM WELL DEPTH t,,,
SEALING MATERIAL Cement

SEAL DEPTH (HARD ROCI(
UNCONSOLIDATED)

115

CASING MATERIAL & GAUGE SCH4O PVC

CASING - INSIDE DIAMETER 4

SCREEN/PERFORATION DEPTH 120-150

CONDUCTOR DEPTH N/a

CONDUCTOR DIAMETER N/a

DEPTH TO GROUNDWATER Unk., <120

LOCKING WELL CAP

BOREHOLE DIAMETER 10"

SCREEN MATERIAL & GAUGE SCH4O PVC

Med. Bent. Chips
'l 15-1 18

FILTER PACK.MATERIAL & SIZE Cemex#2112

SCREEN SLOT SIZE & LENGTH 0.010-in., 30 ft.

SEALANT PLACEMENT METHOD Tremie

WELL NUMBER r-
WELL DEPTH T
CASING MATERIAL

SEALANT MATERIAL

SEALANT PLACEMENT METHOD

I

I I

I I

I I

I

I

I

I

I

I

I

I

f
TYPE OF BENTONITE PLUG &
DEPTH

I I

I

I

I

I

I

I



GENERAL CONDMONS FOR ALL PERMITS:

p6mit applications may be submiued to the Planning Departtnent by county stafi for zo-ning, acces, and flood Plain

lf"#}[ pmit" app'n:vat of the Environmentat He;lth bivision (EHD). lf you are driling !,ithin citys limib, )rou wil
have to recei\re approvd frotn lhoir Planning Departn€nt

I . permit applic.tiions must b€ submitted to EHD at least t€n (1 O) worklng days Prior to tho proposed staturE daa.

i. W?i 
"it-Ipp-*t 

is requir€d bgfegC-begipgl6g arry work r€lat€d io waler well consfudion. lt is unlawtrl to contnue worft

past lha d;ie at whlcfi in inspic0on f rsqulrsd unloss inspecdon is waived or completed'
g. Oth€r rsquiia inspeclions indude: $tting cordudor caring, E-l-ogs, alt seah, and final const^rdion fEd.Ir6-
l. f n 

"r""" 
i"tt r" a watar wsn panefaes mora than onE aquifsr, and one or mors of the aquibt8 ]my coltaln watar which is

of 
" 

qG,tv which may degiade the oth6r aquifB(E) penelratBd if alowed to comtningls, an E-Log Ehall be r6quirEd to

O*iriine ine focarion it tri confinirE aay lay;(s) ind' as.sist ln the placem6nt of any r€qulnd annular 6eal(3).

S. A pfroni caf f to te DMston Hotne lt (e6t ) 

'gtiiZaA 
is equlrBd /tB hours bsdorB lhe Placem€ri of any seals or plugs.

6. Aiproral ol water guallty and fnal constsudbn teatures is requirod bebre tha rvalar wdl is put into us€.

7. Cb;sEudon undsr lhis p€rmit is subisd to any lrlsiru€ olls by EHO tepr€s€ntsfires
t. Any rrBr€pr€sentation ir noncompliianca with requirad permit condilionE, or regulations, will rBsuh in Esuanco of a 'StoP

Wort Order.'
9. A copy of th6 DBpafinent of Water ResourEes Ddlle/8 Report and wabr quality analys6 musi b€ submitted to EHD wihin

riny (60) da!6 afior completion of th€ work
fO. iOqf hoiss mua Ue proierty Oestoyed within two C2) wseks of drilling. A watsr well destru€ on aPplkSion must be fled

wih EHD.
ll. The permit ls void on6 (l) ysar afisr date of lssuance f wort has not be€n startad and rsasonabls ProgEss to,vard

completlon mada. Fces ar€ not refrJndabla or tsansferabh.
tZ. Laad appurtenances shall not be us8d in cmsfuc on of any prilralB or public watsr€upply system. Th€ usa of soldors

containirig mora than Z1O of 1016 l€ed is protribilad in making irinl3 and fiting8 in any privato or publc.poiable walBr syltam.
13. OrtUinO of-8 ryator wEll sha[ b6 p€rtormBd bya G57 cmtador ltcsnsed in acco]danca wtth tho ptovlslom of lho Contracto.s

Ucen; L8w (Chapisr g, DMs6n 3, ot lhe ilusiness ard ProfesBiofls Code) unless axempted by thd ac( and rogistarsd to
drill wlthln he County of Kem.

14. psrml[Bs shall assuine entirg responsibility br all adivitiG ard uses under this permit and shall itd€mnify, defond end savB

ih6 County ot KEm and/or Kem County Waer Agency, its oficers, agenB, and emPloyees, qP9 ar.td .larmless tro!! a.!y _ald
all eWenrie, cost or fiabllity h connedion rvittr or rdsuting fom the exerciso ol lhis Permlt incfuding, but not limlted to,
pmperiy ddnags, p6.8onal hrury, and wrongful death.

E I UNDERSTAND THAT FUIURE DR'ELOP E]IT PER ITS XAY NOT BE ISSUED (KCOC 17.04.'20} UI{LESS
RECORDED LEGAL ACCESS TO THE PROPERTY CAII BE DEI'O}ISTRATED.

I certify hat I am the olvner of the abovedescribed property, or he authorized reProsentetirre of such owner, and thd all
ths inf6rmatlon I have fumBhed is cunent and ac(,Jrate to th6 b€st d my knorvledgo, and I intend to construGrt the wat€r
well as reprrsc( ed abo\re. I mderstand that all work is to be done in accodatlce with Kem Cour y Otdinanco Codo

Chepter 14.08, Bullelin ZS1 and all suboeguer bulleiins and the conditbns of tre Permit Applbat'o1, including any
conditbns utrlctr may be added or changed by EHD upon Eview of th'6 Appllcation and iEsuane ot the PetmiL I turther
und€Ftand thd any pemit issued pursuant to this application is subied b such furthor conditions as may be deemed
necessary to 6n3uto comPliance wih the psmit reguhtiotls.

O^rner or wdl Drill€/s Signatur€ oate ZZ-/-/,/-

Authorized by Date

D By chocldng lhis box, t to allouring this Vp€rlrrlten signature to 86we as a valid substiiute for a handwrilten lignaturB

,/z-/-.

For lntemal use only

Permit Approved: '. ru-
D;:--'-
Boiration Date: 

-

Total Fee:

Receipt *t
Date Paid:

D Cash E Check (#-)
Fee received h/:

Zone'.

Flood Plain Approval Required: flYes E No

E-Log Required:

Fexed to KCWA on
E Ycs ENo

by-

REASOiVS FOR DENIAL OR CONDITIONS OF PERMIT:
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Leoend:

I Existing Soil Boring Location

$ eri.tlng Shallow Monitoring Well Location

$ eroposed Shallow iilonitoring Well Lo€tion

! Proposed Deep lr.4onitoring Well Location (to be installed by others)

Source: Esri
AEX. Geiinappir

!: .a- a!tr aaii;ia: ae
r3P. .f:3st.ro ani ir-.

:ohiEs iNESiArsui DS USDA USSS
itse,Co

KennedylJenks Consultants
Valley Water Management Company

Bakersfield. Califomia

Race Track Hill Borings
and Wells

l(J'1365027'00
November 2014

N

A
+
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I
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Note:
1). Race Track HillArea is located at W1/2 Seclion 241275 R29E WDB&M

Figure 2



ril
Services

/..rq Fe

MATTHEIII COI{STA TINE
DIRECTOR

2700 M SIREEI. sU[E.r00 BAKlRsf lEtD, CATEORNA 9330r -2370 vorcr 551{6247lt(} FAX 66r-852€701

PcmrlUWcll*:

Starting Dats:

Ill,/WW CO XERN CA U9EH

Type of Well

A$lnltrral
Test Hol€
Monitoring

LocATtoN oF wE* [u,vUc Race Track Hill Facllity, Edison ar6a TOTAL ACRES: Fd
Aliacfi a pk, dan wtlh lha ed locaum of ffit€r ursll ul$ ,€sp6.n b h€ fullowlng ltsna p]ope.ty In€s, adlolnlrE prcp€rt83, wabr
bodes or corses, Calnage patEm, ro*, g)dr rE lvdls, strudur€s, sa lr8 or pdvats dlspcal sFE rB. !@tla![ElBtlglsr
Dlaw a 200' radius clrclo trom yvlll 3ib location. For monlbrlrlg s6lL prorrlde a descr|pdqr d lh€ fedltty b be nDnarbr€d,
lnc!frE: locaoon c, tar*r, prDpo8ad flDnloring a,d pbcsrn€nt n6rsst rftet or lnbrsedbn, locaton of *ly water $/Ells d surfacs
$/Btsr wtlhh s(xl radlua ol tsdlty.

Provlde detalled diractions to site:

I from tn6 tntersection ot BrccHnddge Road and Comanchs Drfuo, go northeast on Brecklnridge 1.54 mlles.

t,t)P rsrz-l
lZrOnOU

oe-e-14APPLICATION FOR WATER WELL PERMIT
APPUCAnON I'UST BE SUB ITIED AT LEA!'T TEN (tO] WOru(rNG DAYS PRER TO Tl{E PROPOSEO STARTI{C OaTE

fl ca$odic Protecffon
! vadose

tr oura,: I

MARK ONE OF THE BOXES BELOW FOR THE PARTY RESPOT{SIBLE FOR PAY ENT OF FEES

tr
D
!

Domestic/Pn ate (1)
Domesfic ( 2-{ connoctons)
Domeslic ( 5 or more connec'tions)

tr
tr
x

OWNERS INFORilAilION PROPERTY,/EACI UTY llilFORMArTlON

,"rr. fva ey waor Managenrent co.

Addt€cs | 7500 Mearry Av€.
-Ca

laarerstaa I B"k,.n"td l-.or[E- rrFA*]
EA+q,A1;3l, lessr .l zse 

"..1 
z+661-41S.75@

L edght@vwwater.co

CONTRACTOR'S INFORilANON

Envkonmentd cmtracto, I Kennedv/Jenks cons. Inc. o,il,r' Conr.acbr I Gregg Drilling and Testing

i303 S€cond SL St6 300 South
Address I 12726 

Walnut Ave.
Addr€8s

* lSan Frandsco ls*"'e l*ls+toz

"r*, I 
uite ucuoa | ,n-" l+t+z++ztso

*n* [miiemdeoo@kennedyjenks.com *r, I ltcteettan@Ereggdrilling.com

I ium norttr trrough gate, go north o.'1 miles to base of dam to well slte.

t-

r
THIS APPLICATION BECOMES A PERMIT WHEN APPROVED

Mark Tlpe of Permlt x Construct New E RBconstruct/Modify E Oeepen E O."foy

F ,"lra3o8 -

c&v I sisnal Hlll I 
"r" 

l c" -. L" l s7s

co,*o I Jo*n" Mclc€han | "*,. 
lsoz+zz+ess



WELL CONSTRUCTION INFORMATION

METHOD: ! Rever:e Rotary E notary f] Alr Rotary X Hdlw Stem Auger E ottren I

VIIELL NAiNE 
' 

NUMBER RTH#6

MAXIMUM WELL DEPTH fiso
SEALING MATERIAL Cement

SEAL DEPTH (HARD ROCI(/
UNCONSOLIDATED)

[,*

CASING MATER]AL & GAUGE SCH4O PVC

CASING . INSIDE DIAMETER 4'

SCREEN/PERFORATION DEPTH 120-150

CONDUCTOR DEPTH Nla

CONDUCTOR DIAI{ETER N/a

DEPTH TO GROUNDWATER Unk., <120

LOCKING WELL CAP Expanding Jalug

BOREHOLE DhMETER 10'

SCH4O PVC

TYPE OF BENTONITE FLUG &
DEPTH

I ttea. eent Ctrips
'11s-l18 t---

Cemex#2112

0.01G|n., 30 ft.

Tremie

WELL DESTRUGTION INFORMATION

WELL NUITBER

WELL DEPTH

CASING MATERIAL

SEAIANT MATERIAL

SEALANT PI.ACEMENT METHOD

GENERAL CONDITIONS FOR DESTRUCTION:

1. A well desbr.rcibn applicaUon must be filed with fris Divlslon lf a well ls being destroyed hat is 4g! ln conjunction
witt a test hole permil

2. Desfuc{ion prccedures must be followed as per UT-50.
3. Placement of the seal must be witnessed by a representattue of thls Dlvislon. Forty-eight hour advanced notice

ls requlred for an appoinfnenl

I



GENiRAL coNDmoNS FoR ALL PERJTiFS:

Pennit applicatlons may be submitted to the Planning O€partment by county staff fd zoning, access, and flood plain
cleaEnces prior to approval of the Environmental Health Division (EHD). lf you are drilling within city's limits, you will
have to recofue approval from lh€h Planning Deparfnent.

1.

2.

3.
4.

5.
6.
7.
8.

Pettrit applications must be submltted to EHD at laast ten ('10) workirE days prior to lhe proposed siarthg date.
Woll sib appto\ral is EqulrBd hglggbg4Eilq any wofk rElated to ryater well consEuclion. lt ls unlawful b conthue work
past ths stags at which an lnsP3ction is required mless insp€dion b waivBd or cornplated.
Other r€quirEd impoclions include: sstting conductor caslng, E-Logs, all resls, and f,nal consEudion featur€s.
ln araas wh€te a lvatsr wB{ penetrates rnorB than ona aquifar, and one or mre of th€ aquifErs may contaln vyatBr which ls
of a quality which may d€grade the olhEr aqulfe.(s) p€nefated tf allo,vad b commingle, an E-l-og shall be required to
detetmino lhe location ot the confning clay laye(s) and assist ln lhe dacament of arry rsquirBd annular s€al(s).
A phon€ call b lhe DMslon HodlrB at (661) 862€7EE is required rE hours befole the placement of any saals or plugs.
Approval of water quality and finsl consinrlion featl'€s ls reqdrBd b€forB the wat€r well ls put lnto uss.
Construcdon under thls pennit is su!'ed to arry instructions by EHD repr*entatlva3.
Any mbrBpresentaton or noncompliance wih requlr€d permil conditions, or regulations, will rosult ln lssuancs of a "Stop
Work Ordar.'

9. A cogy of the Dep€rtrEnt of WatBr Resources Drllle/s Report and water quality analysEs must be submitted to EHD within
skv (80) days afier conpletion of the work

10. 'Dqf holas rnust be prcpedy desfoyed within irvo (2) week of dtflling. A water wdl destuc{on appllcation rnust be fil8d
wtth EHD.

11, The penr{t ls void me (1) year afur date of lssuance It work has not be6n startsd ard 7€asonablB progrBls toward
co(rplaton made. F€€s arB not ]tfurdabls or tansferable.

12. Lead eppurtananc$ shall rEt be used ln constuc{ion of any privde or public water supply system. Tha usE of solders
containlng more lhan 2110 d 1o/o l6ad Is prohibibd in maklng lolnts and fiUirEs in any privaie or Brbl'rc potable wat6r system.

I 3, Dtllling of a rvater well shall be pertorm€d by a C-57 cont-acior licerEed in aGordancs with the prcvlslms ot the Contactors
Llcanse L8w (Chapter 9, Division 3, cf the Budness and Profassions Cod6) unlBss ersmptsd by hat act and r€gistered to
&ill wlthln ths County of Kem.

14. Perdt€a shall assume Btiil€ rsspon3lbiltty for all aclMlies and uses urder thls perrdt and shall lndemnify, d€ end and save
the County of Kam andtr Ksrn Counly WaGr Agenq, lts officers, agpnb, and ernployees, fI€€ ard harr{ess tom any and
all expenss, cost or liability in conn€dion Mlh or r€sulting from the exarcbe of hls pdlY|if. hcluding, bt,t not llnlted to,
prop€rty damag€, p€rsonal ln,ury, ard wongftI dsah.

E I UNDERSTATiID THAT FUTURE DEVELOPIIE T PERTTTS f,AY NOT BE TSSUED (KCOC 17.04.120) UNLESS
RECORDED LEGAL ACCESS TO THE PR@ERTY CAN BE DEIiIOIISTRATED.

I cerffy that I am the o,t/ner of the abovedesq'lH property, or the auttrorlzed reproser atve of such owner, and lhat all
the lnformation I have fumistred is cunBnt and accurate to th€ best of my knoivledge, ard I intBnd to construct the urater
well as rBprss€t ed above, I understand that all work is to be dona in accordanco wlth l<em Cannty Ordinance Code
Chapte|14.08, Bulletn 7ffi1 and all subs€quent bulletins and the condllions of the Permlt Appllcation, including any
condltions whlch may b€ add€d or changed by EHD upon re\rlew of thls Applicatlon and lssuanco of fie Pemlt. I furth€r
und€rstand that any permlt lssued pursrant to this applicafon ls subject to sucfi furlher condiuons as may be d€emsd
necessary t, ensure compllanc€ wlth the permit Ggulallons.

Owner or Well Drille/s Signature oaa 71{ /tz
Authorized by

E By ctreckirE lhis box, Ico

For lnteoral use only

Permtt Approved: --Z\-
Oate: l2--2- t.t+
Erpiratlon Date:

Total Fee:

Receipt *h

Fee received

Zone:

Flood Plain Approval RequFSlF EYes ENo
E-l-og Required: flYes E No

Faxd to KCWA on

REqSONS FOR OENIAL OR CONDITIONS OF PERMIT:
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DTW:33.45 ft.
TOC, 12/21/14

Bentonite-
Cement Grout

Blank Casing

Bentonite Seal

Filter Pack

Slotted Screen

SW

SW

SW

GW

SW

WELL GRADED SAND (SW) VERY PALE BROWN
OVERALL, <~5% GRAVEL, ~10% COARSE GRAINED
SAND, ~20% MEDIUM GRAINED SAND, ~75% FINE
GRAINED SAND, DRY

GRAVELLY WELL GRADED SAND (SW) VERY PALE
BROWN OVERALL WITH ABUNDANT WHITE, ~10-20%
GRAVEL, ~20% COARSE GRAINED SAND, ~20-30%
MEDIUM GRAINED SAND, ~30% FINE GRAINED SAND,
VERY DENSE AND CONSOLIDATED, DRY

WELL GRADED SAND (SW) LIGHT YELLOWISH
BROWN, TRACE GRAVEL, <~10% COARSE GRAINED
SAND, ~10-20% MEDIUM GRAINED SAND, ~70% FINE
GRAINED SAND, VERY DENSE AND CONSOLIDATED,
DRY

GRAVEL (GW) 15 FT. DRILL STRING RATTLES
VIOLENTLY; ABUNDANT GRAVEL IN CUTTINGS. DRILL
WITHOUT SAMPLER; VERY ROCKY TO 17 FT. AND LESS
ROCKY BELOW

WELL GRADED SAND (SW) VERY PALE BROWN
OVERALL WITH BROWNISH YELLOW STREAKS, TRACE
GRAVEL, <~10% COARSE GRAINED SAND, ~60-70%
MEDIUM GRAINED SAND, ~10-20% FINE GRAINED
SAND, VERY DENSE AND CONSOLIDATED, DRY,
SUBHORIZONTAL BROWNISH YELLOW STREAKING

GRAVEL INCREASES TO ~10-20%, UP TO 2.5-INCHES
DIAMETER

10YR
7/4

10YR 6/3
10YR 8/1

10YR
6/4

10YR
7/3-7/4

10YR
6/8

5

2

2

No
Core

2

No
Core

1

1.5

BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

ELEVATION AND DATUM

DATE STARTED

Gregg Drilling and Testing

Hollow Stem Auger  - CME 95

n/a

4-inch SCH 40 PVC

4-inch SCH 40 PVC 0.010-inch slotted

Cemex #2/12

Wyo-Ben Medium Bent. Chips

3% Bentonite Cement Grout

Well Name RTH#5

n/a

M. McLeod 6319525.753

Continuous coring

n/a

0.5

27.0

24.5

22.5

3

LOGGED BY

n/a

27.0

57.0

57.4

24.5

22.5

STATIC WATER ELEVATION

57.4 ft. bgs

SAMPLING METHODS

Project Number 1365027.00

EAST

X

WELL COMPLETION

J. Sifuentes

Reamed with 10-in. augers

777.35 ft. AMSL

TOC: 810.80 ft. AMSL

Breckenridge Road

FT.

FT.

FT.

FT.

FT.

FT.

TO

TO

TO

TO

TO

TO

FROM

FROM

FROM

FROM

FROM

FROM

DRILLER

DRILL BIT(S) SIZE

STAND PIPE FT.

Project Name Valley Water Management Co.

NORTH

TOTAL DEPTH

DATE COMPLETED

SURFACE HOUSING

12/11/14  12/11/14

2332160.899

Water tight
well enclosure

Penetr.
Resist.

Blows/6"

Drill
Depth
(Feet)

USCS
Log Lithology Color SAMPLE DESCRIPTION and DRILLING REMARKSRecovery

(Feet)

Boring & Well Construction Log

F-40.1
(6-87) (3-88) (8-90) 1 2OFSHEET

Type
& No.

SAMPLES WELL CONSTRUCTION

Kennedy/Jenks Consultants
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First Encountered
Water

Filter Pack

Slotted Screen

SW

GRAVELLY WELL GRADED SAND (SW) YELLOW
OVERALL WITH BROWNISH YELLOW STREAKS, ~20%
GRAVEL TO 2-INCHES, ~10%-20% COARSE GRAINED
SAND, ~70% FINE GRAINED SAND, VERY DENSE,
MOIST, ABUNDANT COARSE FELDSPAR AND QUARTZ

41 FT. MATERIAL IS WET. WATER LEVEL MEASURED AT
APPX. 37 FT.

MATERIAL IS DENSE AND GRAVELLY-CANNOT
PENETRATE WITH SAMPLE BARREL SO START
ALTERNATING CORING/NON CORING RUNS

50 FT. COLOR CHANGES TO BROWNISH YELLOW

57 FT. AUGER REFUSAL

NOTES
1. ALL CONTACTS APPROXIMATE
2. BGS: BELOW GROUND SURFACE
3. COLOR DESIGNATION IN ACCORDANCE WITH THE MUNSELL SOIL COLOR CHARTS

(KOLLMORGEN INSTRUMENTS CORPORATION, 1990)
4. SOIL CLASSIFIED IN ACCORDANCE WITH THE UNIFIED SOIL CLASSIFICATION SYSTEM, ASTM

D-2488-93

10YR
7/6

10YR
6/8

10YR
6/8

2

No
Core

1

No
Core

No
Core

1.5

No
Core

No
Core

Project Number 1365027.00Project Name Valley Water Management Co. Well Name RTH#5

Penetr.
Resist.

Blows/6"

Drill
Depth
(Feet)

USCS
Log Lithology Color SAMPLE DESCRIPTION and DRILLING REMARKSRecovery

(Feet)

Boring & Well Construction Log

F-40.1
(6-87) (3-88) (8-90) 2 2OFSHEET

Type
& No.

SAMPLES WELL CONSTRUCTION

Kennedy/Jenks Consultants
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Bentonite-
Cement Grout

Blank Casing

SM

SW

ML

ML

SW

SM

SW

SILTY SAND (SM) YELLOWISH BROWN, TRACE
COARSE GRAINED SAND, ~10-20% MEDIUM GRAINED
SAND, ~60-70% FINE GRAINED SAND, ~10%
NON-PLASTIC FINES, DRY

WELL GRADED SAND (SW) VERY PALE BROWN
OVERALL, ~10-20% COARSE GRAINED SAND, ~20%
MEDIUM GRAINED SAND, ~70% FINE GRAINED SAND,
VERY DENSE AND CONSOLIDATED

SANDY SILT (ML) LIGHT YELLOWISH BROWN
OVERALL, ~20-30% FINE GRAINED SAND, ~70%
NON-PLASTIC FINES, CEMENTED, BRITTLE, AND
FRIABLE; BREAKS INTO SUBHORIZONTAL CHIPS

SANDY SILT (ML) LIGHT OLIVE BROWN AND WHITE,
~40% COARSE GRAINED SAND TO MEDIUM GRAINED
SAND WHITE FELDSPAR AND QUARTZ; ~60% LIGHT
OLIVE BROWN SILT MATRIX, VERY STIFF, NO
PLASTICITY, DRY

WELL GRADED SAND WITH GRAVEL (SW) PALE
BROWN OVERALL WITH YELLOWISH BROWN STREAKS,
~20% GRAVEL, ~20% COARSE GRAINED SAND (MAINLY
WHITE FELDSPAR), ~30% MEDIUM GRAINED SAND (INC.
SOME MICAS), ~30% FINE GRAINED SAND, VERY
DENSE AND CONSOLIDATED

23 FT. SOME SUBHORIZONTAL COLOR BANDING

SILTY SAND (SM) LIGHT YELLOWISH BROWN AND
YELLOWISH BROWN BANDING, ~80% FINE GRAINED
SAND INC. MICAS, ~20% NON-PLASTIC FINES, DRY

WELL GRADED SAND WITH GRAVEL (SW) PALE
BROWN OVERALL WITH YELLOWISH BROWN STREAKS,
~20% GRAVEL, ~20% COARSE GRAINED SAND (MAINLY
WHITE FELDSPAR), ~30% MEDIUM GRAINED SAND (INC.
SOME MICAS), ~30% FINE GRAINED SAND, VERY
DENSE AND CONSOLIDATED

10YR
5/4

10YR
7/3

2.5Y
6/3

2.5Y 5/4

10YR 8/1

10YR
6/3

10YR
5/8

2.5Y 6/3

10YR 5/8

10YR
6/3

10YR
5/8

5

4

5

4

5

4

4.5

BORING LOCATION

DRILLING COMPANY

DRILLING METHOD(S)

ISOLATION CASING

BLANK CASING

SLOTTED CASING

SIZE AND TYPE OF FILTER PACK

SEAL

GROUT

ELEVATION AND DATUM

DATE STARTED

Gregg Drilling and Testing

Hollow Stem Auger  - CME 95

n/a

4-inch SCH 40 PVC

4-inch SCH 40 PVC 0.010-inch slotted

Cemex #2/12

Wyo-Ben Medium Bent. Chips

3% Bentonite Cement Grout

Well Name RTH#6

3

M. McLeod 6316629.347

Continuous coring

n/a

+2.1

113.5

111.0

107.8

1

LOGGED BY

n/a

113.5

143.5

145.0

111.0

107.8

STATIC WATER ELEVATION

145.0 ft. bgs

SAMPLING METHODS

Project Number 1365027.00

EAST

WELL COMPLETION

J. Sifuentes

Reamed with 10-in. augers

939.51 ft. AMSL

TOC: 1059.82 ft. AMSL

Race Track Hill

FT.

FT.

FT.

FT.

FT.

FT.

TO

TO

TO

TO

TO

TO

FROM

FROM

FROM

FROM

FROM

FROM

DRILLER

DRILL BIT(S) SIZE

STAND PIPE FT.

Project Name Valley Water Management Co.

NORTH

TOTAL DEPTH

DATE COMPLETED

SURFACE HOUSING

12/8/14  12/10/14

2328430.428

X

Well cap
Stand pipePenetr.

Resist.
Blows/6"

Drill
Depth
(Feet)

USCS
Log Lithology Color SAMPLE DESCRIPTION and DRILLING REMARKSRecovery

(Feet)

Boring & Well Construction Log

F-40.1
(6-87) (3-88) (8-90) 1 4OFSHEET

Type
& No.

SAMPLES WELL CONSTRUCTION

Kennedy/Jenks Consultants
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Bentonite-
Cement Grout

Blank Casing

SM

SW

SM

SM

ML

ML

ML

SM

SW

SM

SW

SM

SM

SILTY SAND (SM) LIGHT YELLOWISH BROWN AND
WHITE, ~15% WHITE MEDIUM GRAINED SAND
FELDSPAR, ~70% LIGHT YELLOWISH BROWN FINE
GRAINED SAND, ~15% NON-PLASTIC FINES, MOIST?

WELL GRADED SAND WITH GRAVEL (SW) PALE
BROWN OVERALL WITH YELLOWISH BROWN STREAKS,
~20% GRAVEL, ~20% COARSE GRAINED SAND (MAINLY
WHITE FELDSPAR), ~30% MEDIUM GRAINED SAND (INC.
SOME MICAS), ~30% FINE GRAINED SAND, VERY
DENSE AND CONSOLIDATED

SILTY SAND OR SILTY SAND WITH CLAY (SM) LIGHT
YELLOWISH BROWN OVERALL, ~80% FINE GRAINED
SAND INC. MICA, ~20% SILT AND SOME CLAY, VERY
STIFF/DENSE, NO TO LOW PLASTICITY

SILTY SAND (SM) LIGHT OLIVE BROWN AND WHITE,
~80% FINE GRAINED SAND INC. MICA, ~20%
NON-PLASTIC FINES, BRITTLE AND BREAKS INTO
SUBHORIZONTAL CHIPS

SANDY SILT (ML) LIGHT YELLOWISH BROWN
OVERALL, ~10% SCATTERED WHITE MEDIUM GRAINED
SAND, ~20-30% SCATTERED FINE GRAINED SAND,
~60% NON-PLASTIC FINES AND POSS. CLAY, VERY
STIFF, NO PLASTICITY, DRY

SILT TO SANDY SILT (ML) LIGHT OLIVE BROWN
OVERALL, ~5-10% FINE GRAINED SAND, ~80-90% SILT,
VERY STIFF AND BRITTLE
52 FT. - 54 FT. COLOR INCLUDES OLIVE YELLOW

SANDY SILT (ML) LIGHT YELLOWISH BROWN
OVERALL, ~10-20% SCATTERED WHITE AND BLACK
MEDIUM GRAINED SAND, ~80% NON-PLASTIC FINES,
VERY STIFF, NO PLASTICITY

SILTY SAND (SM) LIGHT BROWNISH GRAY TO LIGHT
BROWN, ~60% FINE GRAINED SAND INC. MICAS,
~40-20% NON-PLASTIC FINES, MOIST TO DRY

WELL GRADED SAND (SW) LIGHT BROWNISH GRAY
OVERALL, ~20% COARSE GRAINED SAND, ~40%
MEDIUM GRAINED SAND, ~40% FINE GRAINED SAND,
VERY DENSE, DRY

SILTY SAND (SM) LIGHT OLIVE BROWN AND WHITE,
~40% WHITE COARSE GRAINED SAND - MEDIUM
GRAINED SAND FELSPAR AND QUARTZ; ~60% LIGHT
OLIVE BROWN FINE GRAINED SAND AND NON-PLASTIC
FINES

WELL GRADED SAND WITH GRAVEL (SW) LIGHT
GRAY WITH OLIVE YELLOW STAINS AND BLACK AND
WHITE GRAINS, ~10% GRAVEL, ~20% COARSE
GRAINED SAND, ~60% MEDIUM GRAINED SAND,
~10-20% FINE GRAINED SAND, VERY DENSE AND
CONSOLIDATED

SILTY SAND (SM) LIGHT YELLOWISH BROWN
OVERALL WITH SOME SUBHORIZONTAL BANDING AND
OLIVE YELLOW STAINING, ~80-90% FINE GRAINED
SAND, ~10-20% NON-PLASTIC FINES

SILTY SAND (SM) LIGHT OLIVE BROWN AND WHITE,

2.5Y
6/3

10YR
6/3

10YR
5/8

2.5Y 6/3

2.5Y
5/3

2.5Y
6/3

2.5Y 5/3

2.5Y6/8

2.5Y 6/3

2.5Y
6/2

2.5Y
7/2

2.5Y
6/2

2.5Y
5/3

2.5Y
7/2

2.5Y
5/8

10YR
8/1

2.5Y
6/3

2.5Y
6/8

2.5Y 5/3

4

5

5

4.5

4.5

4

3.5

3.5

5

Project Number 1365027.00Project Name Valley Water Management Co. Well Name RTH#6

Penetr.
Resist.

Blows/6"

Drill
Depth
(Feet)

USCS
Log Lithology Color SAMPLE DESCRIPTION and DRILLING REMARKSRecovery

(Feet)

Boring & Well Construction Log

F-40.1
(6-87) (3-88) (8-90) 2 4OFSHEET

Type
& No.

SAMPLES WELL CONSTRUCTION

Kennedy/Jenks Consultants
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DTW: 120.31 ft.
TOC, 12/22/14

First Encountered
Water

Bentonite-
Cement Grout

Blank Casing

Bentonite Seal

Filter Pack

Slotted Screen

SW

SM

SW

SM

SW

SW

SW

~40% WHITE COARSE GRAINED SAND - MEDIUM
GRAINED SAND FELDSPAR AND QUARTZ; ~60% LIGHT
OLIVE BROWN FINE GRAINED SAND AND NON-PLASTIC
FINES

WELL GRADED SAND WITH GRAVEL (SW) LIGHT
GRAY WITH OLIVE YELLOW STAINS AND BLACK AND
WHITE GRAINS, ~10% GRAVEL, ~20% COARSE
GRAINED SAND, ~60% MEDIUM GRAINED SAND,
~10-20% FINE GRAINED SAND, VERY DENSE AND
CONSOLIDATED

SILTY SAND (SM) GRAYISH BROWN AND WHITE, ~20%
WHITE COARSE GRAINED SAND - MEDIUM GRAINED
SAND FELDSPAR AND QUARTZ; ~40-60% GRAYISH
BROWN FINE GRAINED SAND AND ~40% GRAYISH
BROWN NON-PLASTIC FINES

WELL GRADED SAND WITH GRAVEL (SW) LIGHT
GRAY WITH BLACK AND WHITE GRAINS, ~10% GRAVEL,
~20% COARSE GRAINED SAND, ~60% MEDIUM
GRAINED SAND, ~10-20% FINE GRAINED SAND, VERY
DENSE AND CONSOLIDATED

SILTY SAND (SM) GRAYISH BROWN OVERALL, TRACE
COARSE GRAINED SAND, ~10-20% MEDIUM GRAINED
SAND, ~70% FINE GRAINED SAND, ~20% NON-PLASTIC
FINES, VERY DENSE, DRY

WELL GRADED SAND WITH GRAVEL (SW) LIGHT
GRAY WITH BLACK AND WHITE GRAINS, <10% GRAVEL,
~20% COARSE GRAINED SAND, ~60% MEDIUM
GRAINED SAND, ~10-20% FINE GRAINED SAND, VERY
DENSE AND CONSOLIDATED

WELL GRADED SAND WITH SILT (SW) LIGHT
BROWNISH GRAY OVERALL, TRACE GRAVEL, TRACE
COARSE GRAINED SAND, ~10-20 MEDIUM GRAINED
SAND, ~70% FINE GRAINED SAND, ~10% NON-PLASTIC
FINES, VERY DENSE, DRY

WELL GRADED SAND WITH GRAVEL (SW) LIGHT
GRAY WITH BLACK AND WHITE GRAINS, ~10% GRAVEL,
~20% COARSE GRAINED SAND, ~60% MEDIUM
GRAINED SAND, ~10-20% FINE GRAINED SAND, VERY
DENSE AND CONSOLIDATED
120-125 FT. DRILL WITHOUT SAMPLING DUE TO
DENSITY AND GRAVEL BLOCKAGE
125 FT. AFTER LUNCH BREAK SOUND WATER LEVEL AT
123 FT. BGS

2.5Y
7/2

2.5Y
5/8

10YR
8/1

2.5Y
5/2

2.5Y
7/2

10YR
8/1

2.5Y
5/2

2.5Y
7/2

10YR
8/1

2.5Y 6/2

2.5Y
7/2

10YR
8/1

4

3

4

4.5

4

4

3

3

1

Project Number 1365027.00Project Name Valley Water Management Co. Well Name RTH#6

Penetr.
Resist.

Blows/6"

Drill
Depth
(Feet)

USCS
Log Lithology Color SAMPLE DESCRIPTION and DRILLING REMARKSRecovery

(Feet)

Boring & Well Construction Log

F-40.1
(6-87) (3-88) (8-90) 3 4OFSHEET

Type
& No.

SAMPLES WELL CONSTRUCTION

Kennedy/Jenks Consultants
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Filter Pack

Slotted Screen

SW

WELL GRADED SAND WITH GRAVEL CONT'D

125-130 FT. SAMPLER BARREL IS WET

135-140 FT. DRILL WITHOUT SAMPLING DUE TO
DENSITY AND GRAVEL BLOCKAGE
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Appendix B-2 

Monitoring Well Development Logs 
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Appendix B-3 

Survey Report 



WELL ELEV DESC DATUM NORTHING EASTING

RTH#5 810.80 TOP PVC CASING NAD83 2332160.8990 6319525.7530

811.30 TOP MON RIM

RTH#6 1059.82 TOP PVC CASING NAD83 2328430.4280 6316629.3470

1057.71 TOP WELL PAD

BENCHMARK:

NGS MONUMENT BRASS CAP ‐ PID "FU0159"

1991 ELEV = 785.40

HORIZONTAL DATUM NAD83, ZONE 5

VALLEY WATER MANAGEMENT

GROUNDWATER MONITORING WELLS

RACETRACK HILL

SECTION 24 29/29

PREPARED BY: DATE OF SURVEY:

DEE JASPAR & ASSOCIATES, INC. December 22, 2014
1 of 1



GLOBAL_ID FIELD_PT_NAME FIELD_PT_CLASS XY_SURVEY_DATE LATITUDE LONGITUDE XY_METHOD XY_DATUM XY_ACC_VAL XY_SURVEY_ORG GPS_EQUIP_TYPE XY_SURVEY_DESC EFFECTIVE_DATE
RTH#5 MW 12/22/2013 35.23526153 -118.4844484 CGPS NAD83 20 DEE JASPAR RCE, PE23042 EP25 SPECTRA PRECISION EPOCH 35
RTH#6 MW 12/22/2013 35.23157424 -118.4919455 CGPS NAD83 20 DEE JASPAR RCE, PE23042 EP25 SPECTRA PRECISION EPOCH 35



GLOBAL_ID FIELD_PT_NAME ELEV_SURVEY_DATE ELEVATION ELEV_METHOD ELEV_DATUM ELEV_ACC_VAL ELEV_SURVEY_ORG RISER_HT ELEV_DESC EFFECTIVE_DATE
RTH#5 12/22/2013 810.80 CGPS 88 3 DEE JASPAR RCE, PE23042 NGS BRASS CAP PID "FU0159" 1991 ELEV=785.4
RTH#6 12/22/2013 1059.82 CGPS 88 3 DEE JASPAR RCE, PE23042 2.11 NGS BRASS CAP PID "FU0159" 1991 ELEV=785.4
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Monitoring Well Purge Forms 
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Monitoring Well Sample Laboratory Reports 
 



Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Date of Report:  01/05/2015

Stuart Childs

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Client Project: 1365027.00

BCL Project:

BCL Work Order:  

Enclosed are the results of analyses for samples received by the laboratory on 12/22/2014.  If you have 

any questions concerning this report, please feel free to contact me.

Invoice ID:

1430572

Race Track Hill

B192463

Contact Person:  Misty Orton Authorized Signature

Sincerely,

Client Service Rep

Certifications:  CA ELAP #1186;  NV #CA00014;  OR ELAP #4032-001;  AK UST101

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.

4100 Atlas Court   Bakersfield, CA  93308   (661) 327-4911  FAX (661) 327-1918   www.bclabs.com Page 1 of 29Report ID:  1000311913



Laboratories, Inc.
Environmental Testing Laboratory Since 1949
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Environmental Testing Laboratory Since 1949
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Chain of Custody and Cooler Receipt Form for 1430572     Page 3 of 3
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027.00

Stuart Childs

Reported: 01/05/2015  17:11

Laboratory / Client Sample Cross Reference

Laboratory Client Sample Information

1430572-01

Sampling Point:

Sampling Location:

Project Number:

COC Number: ---

---

---

RTH #5 - 122114

Receive Date:

Sampling Date:

Sample Depth:

Lab Matrix:

---

12/22/2014  18:05

12/21/2014  14:30

Water

R. PrinceSampled By: Sample Type: Groundwater

Metal Analysis:  1-Field Filtered and 

Acidified

1430572-02

Sampling Point:

Sampling Location:

Project Number:

COC Number: ---

---

---

RTH #4 - 122214

Receive Date:

Sampling Date:

Sample Depth:

Lab Matrix:

---

12/22/2014  18:05

12/22/2014  09:05

Water

R. PrinceSampled By: Sample Type: Groundwater

Metal Analysis:  1-Field Filtered and 

Acidified

1430572-03

Sampling Point:

Sampling Location:

Project Number:

COC Number: ---

---

---

RTH #1 - 122214

Receive Date:

Sampling Date:

Sample Depth:

Lab Matrix:

---

12/22/2014  18:05

12/22/2014  14:10

Water

R. PrinceSampled By: Sample Type: Groundwater

Metal Analysis:  1-Field Filtered and 

Acidified

1430572-04

Sampling Point:

Sampling Location:

Project Number:

COC Number: ---

---

---

QCED - 01 - 141222

Receive Date:

Sampling Date:

Sample Depth:

Lab Matrix:

---

12/22/2014  18:05

12/22/2014  00:00

Water

R. PrinceSampled By: Sample Type: Groundwater

Metal Analysis:  1-Field Filtered and 

Acidified

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.

4100 Atlas Court   Bakersfield, CA  93308   (661) 327-4911  FAX (661) 327-1918   www.bclabs.com Page 6 of 29Report ID:  1000311913



Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027.00

Stuart Childs

Reported: 01/05/2015  17:11

BCL Sample ID: 1430572-01  Client Sample Name:

Constituent Result Units Method Bias Quals
MB Lab

Total Petroleum Hydrocarbons

Run #

RTH #5 - 122114, 12/21/2014   2:30:00PM, R. Prince

MDLPQL

TPH - Crude Oil ug/L 140ND 500 EPA-8015B/FFP  1ND

Tetracosane (Surrogate) % 37 - 134  (LCL - UCL)81.9 EPA-8015B/FFP  1

QC

Batch IDDilutionInstrumentAnalystDate/Time

Run

Prep DateMethodRun #

12/23/14 12/24/14  16:29 MWB GC-2 1 BXL2238EPA-8015B/FFP 1

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027.00

Stuart Childs

Reported: 01/05/2015  17:11

BCL Sample ID: 1430572-01  Client Sample Name:

Constituent Result Units Method Bias Quals
MB Lab

Water Analysis (General Chemistry)

Run #

RTH #5 - 122114, 12/21/2014   2:30:00PM, R. Prince

MDLPQL

Dissolved Calcium mg/L 0.01662 0.10 EPA-200.7  1ND

Total Recoverable Calcium mg/L 0.01464 0.10 EPA-200.7  2ND

Dissolved Magnesium mg/L 0.01922 0.050 EPA-200.7  1ND

Total Recoverable Magnesium mg/L 0.01923 0.050 EPA-200.7  2ND

Dissolved Sodium mg/L 0.05150 0.50 EPA-200.7  1ND

Total Recoverable Sodium mg/L 0.05151 0.50 EPA-200.7  2ND

Dissolved Potassium mg/L 0.106.3 1.0 EPA-200.7  1ND

Total Recoverable Potassium mg/L 0.106.4 1.0 EPA-200.7  2ND

Bicarbonate Alkalinity as CaCO3 mg/L 4.1220 4.1 EPA-310.1  3ND

Carbonate Alkalinity as CaCO3 mg/L 4.1ND 4.1 EPA-310.1  3ND

Alkalinity as CaCO3 mg/L 4.1220 4.1 Calc  4ND

Chloride mg/L 0.06126 0.50 EPA-300.0  5ND

Nitrate as N mg/L 0.0180.57 0.10 EPA-300.0  5ND

Sulfate mg/L 0.1092 1.0 EPA-300.0  5ND

pH pH Units S050.057.69 0.05 EPA-150.1  6

Electrical Conductivity @ 25 C umhos/c

m

1.00624 1.00 EPA-120.1  7

Total Dissolved Solids @ 180 C mg/L 20450 20 SM-2540C  8ND

Non-Volatile Organic Carbon mg/L 0.30ND 1.0 EPA-415.1  9ND

QC

Batch IDDilutionInstrumentAnalystDate/Time

Run

Prep DateMethodRun #

12/21/14 12/24/14  13:25 JRG PE-OP2 1 BXL2262EPA-200.7 1

12/31/14 12/31/14  17:14 JRG PE-OP2 1 BXL2791EPA-200.7 2

12/26/14 12/26/14  12:26 RML MET-1 1 BXL2456EPA-310.1 3

12/24/14 01/05/15  07:49 MSA Calc 1 BXL2319Calc 4

12/22/14 12/23/14  00:27 BMW IC8 1 BXL2267EPA-300.0 5

12/26/14 12/26/14  12:26 RML MET-1 1 BXL2456EPA-150.1 6

12/26/14 12/26/14  12:26 RML MET-1 1 BXL2456EPA-120.1 7

12/26/14 12/26/14  14:00 CAD MANUAL 2 BXL2405SM-2540C 8

12/24/14 12/24/14  10:20 ALW TOC2 1 BXL2125EPA-415.1 9

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027.00

Stuart Childs

Reported: 01/05/2015  17:11

BCL Sample ID: 1430572-01  Client Sample Name:

Constituent Result Units Method Bias Quals
MB Lab

Metals Analysis

Run #

RTH #5 - 122114, 12/21/2014   2:30:00PM, R. Prince

MDLPQL

Dissolved Boron ug/L J1069 100 EPA-200.7  1ND

Total Recoverable Boron ug/L J1066 100 EPA-200.7  2ND

QC

Batch IDDilutionInstrumentAnalystDate/Time

Run

Prep DateMethodRun #

12/21/14 12/24/14  13:25 JRG PE-OP2 1 BXL2262EPA-200.7 1

12/31/14 12/31/14  17:14 JRG PE-OP2 1 BXL2791EPA-200.7 2

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027.00

Stuart Childs

Reported: 01/05/2015  17:11

BCL Sample ID: 1430572-02  Client Sample Name:

Constituent Result Units Method Bias Quals
MB Lab

Total Petroleum Hydrocarbons

Run #

RTH #4 - 122214, 12/22/2014   9:05:00AM, R. Prince

MDLPQL

TPH - Crude Oil ug/L 140ND 500 EPA-8015B/FFP  1ND

Tetracosane (Surrogate) % 37 - 134  (LCL - UCL)90.1 EPA-8015B/FFP  1

QC

Batch IDDilutionInstrumentAnalystDate/Time

Run

Prep DateMethodRun #

12/23/14 12/24/14  16:51 MWB GC-2 1 BXL2238EPA-8015B/FFP 1

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.

4100 Atlas Court   Bakersfield, CA  93308   (661) 327-4911  FAX (661) 327-1918   www.bclabs.com Page 10 of 29Report ID:  1000311913



Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027.00

Stuart Childs

Reported: 01/05/2015  17:11

BCL Sample ID: 1430572-02  Client Sample Name:

Constituent Result Units Method Bias Quals
MB Lab

Water Analysis (General Chemistry)

Run #

RTH #4 - 122214, 12/22/2014   9:05:00AM, R. Prince

MDLPQL

Dissolved Calcium mg/L 0.016490 0.10 EPA-200.7  1ND

Total Recoverable Calcium mg/L 0.014490 0.10 EPA-200.7  2ND

Dissolved Magnesium mg/L 0.019170 0.050 EPA-200.7  1ND

Total Recoverable Magnesium mg/L 0.019180 0.050 EPA-200.7  2ND

Dissolved Sodium mg/L 0.051630 0.50 EPA-200.7  1ND

Total Recoverable Sodium mg/L 0.051680 0.50 EPA-200.7  2ND

Dissolved Potassium mg/L 0.1022 1.0 EPA-200.7  1ND

Total Recoverable Potassium mg/L 0.1023 1.0 EPA-200.7  2ND

Bicarbonate Alkalinity as CaCO3 mg/L 8.2210 8.2 EPA-310.1  3ND

Carbonate Alkalinity as CaCO3 mg/L 8.2ND 8.2 EPA-310.1  3ND

Alkalinity as CaCO3 mg/L 8.2210 8.2 Calc  4ND

Chloride mg/L A010.612000 5.0 EPA-300.0  5ND

Nitrate as N mg/L A100.183.4 1.0 EPA-300.0  5ND

Sulfate mg/L A011.0370 10 EPA-300.0  5ND

pH pH Units S050.057.38 0.05 EPA-150.1  6

Electrical Conductivity @ 25 C umhos/c

m

1.006540 1.00 EPA-120.1  7

Total Dissolved Solids @ 180 C mg/L 2005100 200 SM-2540C  8ND

Non-Volatile Organic Carbon mg/L 0.301.1 1.0 EPA-415.1  9ND

QC

Batch IDDilutionInstrumentAnalystDate/Time

Run

Prep DateMethodRun #

12/22/14 12/24/14  13:37 JRG PE-OP2 1 BXL2262EPA-200.7 1

12/31/14 12/31/14  17:33 JRG PE-OP2 1 BXL2791EPA-200.7 2

12/26/14 12/26/14  12:38 RML MET-1 2 BXL2456EPA-310.1 3

12/24/14 01/05/15  07:49 MSA Calc 1 BXL2319Calc 4

12/22/14 12/23/14  01:26 OLH IC8 10 BXL2267EPA-300.0 5

12/26/14 12/26/14  12:38 RML MET-1 1 BXL2456EPA-150.1 6

12/26/14 12/26/14  12:38 RML MET-1 1 BXL2456EPA-120.1 7

12/26/14 12/26/14  14:00 CAD MANUAL 20 BXL2405SM-2540C 8

12/24/14 12/24/14  10:35 ALW TOC2 1 BXL2125EPA-415.1 9

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.

4100 Atlas Court   Bakersfield, CA  93308   (661) 327-4911  FAX (661) 327-1918   www.bclabs.com Page 11 of 29Report ID:  1000311913



Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027.00

Stuart Childs

Reported: 01/05/2015  17:11

BCL Sample ID: 1430572-02  Client Sample Name:

Constituent Result Units Method Bias Quals
MB Lab

Metals Analysis

Run #

RTH #4 - 122214, 12/22/2014   9:05:00AM, R. Prince

MDLPQL

Dissolved Boron ug/L 105200 100 EPA-200.7  1ND

Total Recoverable Boron ug/L 105400 100 EPA-200.7  2ND

QC

Batch IDDilutionInstrumentAnalystDate/Time

Run

Prep DateMethodRun #

12/22/14 12/24/14  13:37 JRG PE-OP2 1 BXL2262EPA-200.7 1

12/31/14 12/31/14  17:33 JRG PE-OP2 1 BXL2791EPA-200.7 2

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027.00

Stuart Childs

Reported: 01/05/2015  17:11

BCL Sample ID: 1430572-03  Client Sample Name:

Constituent Result Units Method Bias Quals
MB Lab

Total Petroleum Hydrocarbons

Run #

RTH #1 - 122214, 12/22/2014   2:10:00PM, R. Prince

MDLPQL

TPH - Crude Oil ug/L 140ND 500 EPA-8015B/FFP  1ND

Tetracosane (Surrogate) % 37 - 134  (LCL - UCL)82.8 EPA-8015B/FFP  1

QC

Batch IDDilutionInstrumentAnalystDate/Time

Run

Prep DateMethodRun #

12/23/14 12/24/14  17:14 MWB GC-2 1 BXL2238EPA-8015B/FFP 1

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.

4100 Atlas Court   Bakersfield, CA  93308   (661) 327-4911  FAX (661) 327-1918   www.bclabs.com Page 13 of 29Report ID:  1000311913



Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027.00

Stuart Childs

Reported: 01/05/2015  17:11

BCL Sample ID: 1430572-03  Client Sample Name:

Constituent Result Units Method Bias Quals
MB Lab

Water Analysis (General Chemistry)

Run #

RTH #1 - 122214, 12/22/2014   2:10:00PM, R. Prince

MDLPQL

Dissolved Calcium mg/L A100.032520 0.20 EPA-200.7  1ND

Total Recoverable Calcium mg/L A100.028550 0.20 EPA-200.7  2ND

Dissolved Magnesium mg/L A100.03841 0.10 EPA-200.7  1ND

Total Recoverable Magnesium mg/L A100.03845 0.10 EPA-200.7  2ND

Dissolved Sodium mg/L A010.101200 1.0 EPA-200.7  1ND

Total Recoverable Sodium mg/L A010.101300 1.0 EPA-200.7  2ND

Dissolved Potassium mg/L A100.208.1 2.0 EPA-200.7  1ND

Total Recoverable Potassium mg/L A100.209.0 2.0 EPA-200.7  2ND

Bicarbonate Alkalinity as CaCO3 mg/L 8.2220 8.2 EPA-310.1  3ND

Carbonate Alkalinity as CaCO3 mg/L 8.2ND 8.2 EPA-310.1  3ND

Alkalinity as CaCO3 mg/L 8.2220 8.2 Calc  4ND

Chloride mg/L A011.22900 10 EPA-300.0  5ND

Nitrate as N mg/L A010.3614 2.0 EPA-300.0  5ND

Sulfate mg/L A012.042 20 EPA-300.0  5ND

pH pH Units S050.057.26 0.05 EPA-150.1  6

Electrical Conductivity @ 25 C umhos/c

m

1.008650 1.00 EPA-120.1  7

Total Dissolved Solids @ 180 C mg/L 5007000 500 SM-2540C  8ND

Non-Volatile Organic Carbon mg/L 0.301.6 1.0 EPA-415.1  9ND

QC

Batch IDDilutionInstrumentAnalystDate/Time

Run

Prep DateMethodRun #

12/22/14 12/24/14  13:52 JRG PE-OP2 2 BXL2262EPA-200.7 1

12/31/14 12/31/14  17:46 JRG PE-OP2 2 BXL2791EPA-200.7 2

12/26/14 12/26/14  13:20 RML MET-1 2 BXL2456EPA-310.1 3

12/24/14 01/05/15  07:49 MSA Calc 1 BXL2319Calc 4

12/22/14 12/23/14  01:40 OLH IC8 20 BXL2267EPA-300.0 5

12/26/14 12/26/14  13:20 RML MET-1 1 BXL2456EPA-150.1 6

12/26/14 12/26/14  13:20 RML MET-1 1 BXL2456EPA-120.1 7

12/26/14 12/26/14  14:00 CAD MANUAL 50 BXL2405SM-2540C 8

12/24/14 12/24/14  10:49 ALW TOC2 1 BXL2125EPA-415.1 9

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027.00

Stuart Childs

Reported: 01/05/2015  17:11

BCL Sample ID: 1430572-03  Client Sample Name:

Constituent Result Units Method Bias Quals
MB Lab

Metals Analysis

Run #

RTH #1 - 122214, 12/22/2014   2:10:00PM, R. Prince

MDLPQL

Dissolved Boron ug/L A102015000 200 EPA-200.7  1ND

Total Recoverable Boron ug/L A102016000 200 EPA-200.7  2ND

QC

Batch IDDilutionInstrumentAnalystDate/Time

Run

Prep DateMethodRun #

12/22/14 12/24/14  13:52 JRG PE-OP2 2 BXL2262EPA-200.7 1

12/31/14 12/31/14  17:46 JRG PE-OP2 2 BXL2791EPA-200.7 2

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027.00

Stuart Childs

Reported: 01/05/2015  17:11

BCL Sample ID: 1430572-04  Client Sample Name:

Constituent Result Units Method Bias Quals
MB Lab

Total Petroleum Hydrocarbons

Run #

QCED - 01 - 141222, 12/22/2014  12:00:00AM, R. Prince

MDLPQL

TPH - Crude Oil ug/L 140ND 500 EPA-8015B/FFP  1ND

Tetracosane (Surrogate) % 37 - 134  (LCL - UCL)81.7 EPA-8015B/FFP  1

QC

Batch IDDilutionInstrumentAnalystDate/Time

Run

Prep DateMethodRun #

12/23/14 12/24/14  17:36 MWB GC-2 1 BXL2238EPA-8015B/FFP 1

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.

4100 Atlas Court   Bakersfield, CA  93308   (661) 327-4911  FAX (661) 327-1918   www.bclabs.com Page 16 of 29Report ID:  1000311913



Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027.00

Stuart Childs

Reported: 01/05/2015  17:11

BCL Sample ID: 1430572-04  Client Sample Name:

Constituent Result Units Method Bias Quals
MB Lab

Water Analysis (General Chemistry)

Run #

QCED - 01 - 141222, 12/22/2014  12:00:00AM, R. Prince

MDLPQL

Dissolved Calcium mg/L A100.032530 0.20 EPA-200.7  1ND

Total Recoverable Calcium mg/L A100.028560 0.20 EPA-200.7  2ND

Dissolved Magnesium mg/L A100.03841 0.10 EPA-200.7  1ND

Total Recoverable Magnesium mg/L A100.03845 0.10 EPA-200.7  2ND

Dissolved Sodium mg/L A010.101200 1.0 EPA-200.7  1ND

Total Recoverable Sodium mg/L A010.101300 1.0 EPA-200.7  2ND

Dissolved Potassium mg/L A100.208.2 2.0 EPA-200.7  1ND

Total Recoverable Potassium mg/L A100.209.0 2.0 EPA-200.7  2ND

Bicarbonate Alkalinity as CaCO3 mg/L 8.2220 8.2 EPA-310.1  3ND

Carbonate Alkalinity as CaCO3 mg/L 8.2ND 8.2 EPA-310.1  3ND

Alkalinity as CaCO3 mg/L 8.2220 8.2 Calc  4ND

Chloride mg/L A011.22900 10 EPA-300.0  5ND

Nitrate as N mg/L A010.3611 2.0 EPA-300.0  5ND

Sulfate mg/L A102.040 20 EPA-300.0  5ND

pH pH Units S050.057.24 0.05 EPA-150.1  6

Electrical Conductivity @ 25 C umhos/c

m

1.008700 1.00 EPA-120.1  7

Total Dissolved Solids @ 180 C mg/L 5007000 500 SM-2540C  8ND

Non-Volatile Organic Carbon mg/L 0.301.6 1.0 EPA-415.1  9ND

QC

Batch IDDilutionInstrumentAnalystDate/Time

Run

Prep DateMethodRun #

12/22/14 12/24/14  13:54 JRG PE-OP2 2 BXL2262EPA-200.7 1

12/31/14 12/31/14  17:49 JRG PE-OP2 2 BXL2791EPA-200.7 2

12/26/14 12/26/14  13:27 RML MET-1 2 BXL2456EPA-310.1 3

12/24/14 01/05/15  07:49 MSA Calc 1 BXL2319Calc 4

12/22/14 12/23/14  01:55 OLH IC8 20 BXL2267EPA-300.0 5

12/26/14 12/26/14  13:27 RML MET-1 1 BXL2456EPA-150.1 6

12/26/14 12/26/14  13:27 RML MET-1 1 BXL2456EPA-120.1 7

12/26/14 12/26/14  14:00 CAD MANUAL 50 BXL2405SM-2540C 8

12/24/14 12/24/14  11:04 ALW TOC2 1 BXL2125EPA-415.1 9

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027.00

Stuart Childs

Reported: 01/05/2015  17:11

BCL Sample ID: 1430572-04  Client Sample Name:

Constituent Result Units Method Bias Quals
MB Lab

Metals Analysis

Run #

QCED - 01 - 141222, 12/22/2014  12:00:00AM, R. Prince

MDLPQL

Dissolved Boron ug/L A102015000 200 EPA-200.7  1ND

Total Recoverable Boron ug/L A102016000 200 EPA-200.7  2ND

QC

Batch IDDilutionInstrumentAnalystDate/Time

Run

Prep DateMethodRun #

12/22/14 12/24/14  13:54 JRG PE-OP2 2 BXL2262EPA-200.7 1

12/31/14 12/31/14  17:49 JRG PE-OP2 2 BXL2791EPA-200.7 2

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027.00

Stuart Childs

Reported: 01/05/2015  17:11

Quality Control Report - Method Blank Analysis

Constituent QC Sample ID MB Result Units Lab Quals

Total Petroleum Hydrocarbons

MDLPQL

QC Batch ID:  BXL2238

TPH - Crude Oil BXL2238-BLK1 500ND ug/L 140

Tetracosane (Surrogate) BXL2238-BLK1 84.4 % 37 - 134  (LCL - UCL)

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.

4100 Atlas Court   Bakersfield, CA  93308   (661) 327-4911  FAX (661) 327-1918   www.bclabs.com Page 19 of 29Report ID:  1000311913



Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027.00

Stuart Childs

Reported: 01/05/2015  17:11

Quality Control Report - Laboratory Control Sample

Constituent

Control Limits

PercentPercentSpike

QC Sample ID Type Result Level Units Recovery RPD Recovery RPD Quals

Total Petroleum Hydrocarbons

Lab

QC Batch ID:  BXL2238

Tetracosane (Surrogate) BXL2238-BS1 LCS 84.295 100.00 84.3 37 - 134ug/L

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.

4100 Atlas Court   Bakersfield, CA  93308   (661) 327-4911  FAX (661) 327-1918   www.bclabs.com Page 20 of 29Report ID:  1000311913



Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027.00

Stuart Childs

Reported: 01/05/2015  17:11

Quality Control Report - Precision & Accuracy

Constituent Sample IDType Result Result Added Units RPD Recovery RPD Recovery Quals

Source Spike Percent Percent

Control Limits

Total Petroleum Hydrocarbons

Source Lab

QC Batch ID:  BXL2238 Used client sample:  N

MSTetracosane (Surrogate) 85.265 37 - 134ND 100.00 85.31425343-55 ug/L

MSD 43.105 65.7 37 - 134ND 100.00 43.11425343-55 ug/L

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.

4100 Atlas Court   Bakersfield, CA  93308   (661) 327-4911  FAX (661) 327-1918   www.bclabs.com Page 21 of 29Report ID:  1000311913



Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027.00

Stuart Childs

Reported: 01/05/2015  17:11

Quality Control Report - Method Blank Analysis

Constituent QC Sample ID MB Result Units Lab Quals

Water Analysis (General Chemistry)

MDLPQL

QC Batch ID:  BXL2125

Non-Volatile Organic Carbon BXL2125-BLK1 1.0ND mg/L 0.30

QC Batch ID:  BXL2262

Dissolved Calcium BXL2262-BLK1 0.10ND mg/L 0.016

Dissolved Magnesium BXL2262-BLK1 0.050ND mg/L 0.019

Dissolved Sodium BXL2262-BLK1 0.50ND mg/L 0.051

Dissolved Potassium BXL2262-BLK1 1.0ND mg/L 0.10

QC Batch ID:  BXL2267

Chloride BXL2267-BLK1 0.50ND mg/L 0.061

Nitrate as N BXL2267-BLK1 0.10ND mg/L 0.018

Sulfate BXL2267-BLK1 1.0ND mg/L 0.10

QC Batch ID:  BXL2319

Alkalinity as CaCO3 BXL2319-BLK1 4.1ND mg/L 4.1

QC Batch ID:  BXL2405

Total Dissolved Solids @ 180 C BXL2405-BLK1 6.7ND mg/L 6.7

QC Batch ID:  BXL2456

Bicarbonate Alkalinity as CaCO3 BXL2456-BLK1 4.1ND mg/L 4.1

Carbonate Alkalinity as CaCO3 BXL2456-BLK1 4.1ND mg/L 4.1

QC Batch ID:  BXL2791

Total Recoverable Calcium BXL2791-BLK1 0.10ND mg/L 0.014

Total Recoverable Magnesium BXL2791-BLK1 0.050ND mg/L 0.019

Total Recoverable Sodium BXL2791-BLK1 0.50ND mg/L 0.051

Total Recoverable Potassium BXL2791-BLK1 1.0ND mg/L 0.10

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.

4100 Atlas Court   Bakersfield, CA  93308   (661) 327-4911  FAX (661) 327-1918   www.bclabs.com Page 22 of 29Report ID:  1000311913



Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027.00

Stuart Childs

Reported: 01/05/2015  17:11

Quality Control Report - Laboratory Control Sample

Constituent

Control Limits

PercentPercentSpike

QC Sample ID Type Result Level Units Recovery RPD Recovery RPD Quals

Water Analysis (General Chemistry)

Lab

QC Batch ID:  BXL2125

Non-Volatile Organic Carbon BXL2125-BS1 LCS 5.2640 5.0000 105 85 - 115mg/L

QC Batch ID:  BXL2262

Dissolved Calcium BXL2262-BS1 LCS 9.9825 10.000 99.8 85 - 115mg/L

Dissolved Magnesium BXL2262-BS1 LCS 10.293 10.000 103 85 - 115mg/L

Dissolved Sodium BXL2262-BS1 LCS 9.8719 10.000 98.7 85 - 115mg/L

Dissolved Potassium BXL2262-BS1 LCS 9.7945 10.000 97.9 85 - 115mg/L

QC Batch ID:  BXL2267

Chloride BXL2267-BS1 LCS 50.546 50.000 101 90 - 110mg/L

Nitrate as N BXL2267-BS1 LCS 4.6130 5.0000 92.3 90 - 110mg/L

Sulfate BXL2267-BS1 LCS 100.66 100.00 101 90 - 110mg/L

QC Batch ID:  BXL2405

Total Dissolved Solids @ 180 C BXL2405-BS1 LCS 560.00 586.00 95.6 90 - 110mg/L

QC Batch ID:  BXL2456

pH BXL2456-BS2 LCS 7.0500 7.0000 101 95 - 105pH Units

Electrical Conductivity @ 25 C BXL2456-BS1 LCS 303.50 303.00 100 90 - 110umhos/cm

QC Batch ID:  BXL2791

Total Recoverable Calcium BXL2791-BS1 LCS 10.334 10.000 103 85 - 115mg/L

Total Recoverable Magnesium BXL2791-BS1 LCS 10.807 10.000 108 85 - 115mg/L

Total Recoverable Sodium BXL2791-BS1 LCS 10.498 10.000 105 85 - 115mg/L

Total Recoverable Potassium BXL2791-BS1 LCS 10.153 10.000 102 85 - 115mg/L

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027.00

Stuart Childs

Reported: 01/05/2015  17:11

Quality Control Report - Precision & Accuracy

Constituent Sample IDType Result Result Added Units RPD Recovery RPD Recovery Quals

Source Spike Percent Percent

Control Limits

Water Analysis (General Chemistry)

Source Lab

QC Batch ID:  BXL2125 Used client sample:  N

Non-Volatile Organic Carbon DUP ND 10ND1430583-03 mg/L

MS 5.3990 80 - 120ND 5.0251 1071430583-03 mg/L

MSD 5.3749 0.4 10 80 - 120ND 5.0251 1071430583-03 mg/L

QC Batch ID:  BXL2262 Used client sample:  Y - Description:  RTH #5 - 122114, 12/21/2014 14:30

Dissolved Calcium DUP 61.623 0.2 2061.5021430572-01 mg/L

MS 68.803 85 - 11561.502 10.204 71.5 A031430572-01 mg/L

MSD 69.333 0.8 20 85 - 11561.502 10.204 76.7 A031430572-01 mg/L

Dissolved Magnesium DUP 21.690 0.4 2021.7751430572-01 mg/L

MS 30.631 85 - 11521.775 10.204 86.81430572-01 mg/L

MSD 30.930 1.0 20 85 - 11521.775 10.204 89.71430572-01 mg/L

Dissolved Sodium DUP 49.424 0.6 2049.7121430572-01 mg/L

MS 57.000 85 - 11549.712 10.204 71.4 A031430572-01 mg/L

MSD 58.069 1.9 20 85 - 11549.712 10.204 81.9 A031430572-01 mg/L

Dissolved Potassium DUP 6.2787 0.1 206.28691430572-01 mg/L

MS 15.622 85 - 1156.2869 10.204 91.51430572-01 mg/L

MSD 15.997 2.4 20 85 - 1156.2869 10.204 95.21430572-01 mg/L

QC Batch ID:  BXL2267 Used client sample:  Y - Description:  RTH #5 - 122114, 12/21/2014 14:30

Chloride DUP 25.710 0.1 1025.6871430572-01 mg/L

MS 82.508 80 - 12025.687 50.505 1131430572-01 mg/L

MSD 82.498 0.0 10 80 - 12025.687 50.505 1121430572-01 mg/L

Nitrate as N DUP 0.56200 1.2 100.569001430572-01 mg/L

MS 5.7111 80 - 1200.56900 5.0505 1021430572-01 mg/L

MSD 5.7091 0.0 10 80 - 1200.56900 5.0505 1021430572-01 mg/L

Sulfate DUP 92.440 0.3 1092.2071430572-01 mg/L

MS 206.65 80 - 12092.207 101.01 1131430572-01 mg/L

MSD 206.57 0.0 10 80 - 12092.207 101.01 1131430572-01 mg/L

QC Batch ID:  BXL2405 Used client sample:  Y - Description:  RTH #4 - 122214, 12/22/2014 09:05

Total Dissolved Solids @ 180 C DUP 5120.0 0.4 105100.01430572-02 mg/L

QC Batch ID:  BXL2456 Used client sample:  Y - Description:  RTH #5 - 122114, 12/21/2014 14:30

Bicarbonate Alkalinity as CaCO3 DUP 215.27 0.1 10215.121430572-01 mg/L

Carbonate Alkalinity as CaCO3 DUP ND 10ND1430572-01 mg/L

pH DUP 7.6900 0 207.69001430572-01 pH Units

Electrical Conductivity @ 25 C DUP 632.10 1.4 10623.501430572-01 umhos/cm

QC Batch ID:  BXL2791 Used client sample:  Y - Description:  RTH #5 - 122114, 12/21/2014 14:30

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027.00

Stuart Childs

Reported: 01/05/2015  17:11

Quality Control Report - Precision & Accuracy

Constituent Sample IDType Result Result Added Units RPD Recovery RPD Recovery Quals

Source Spike Percent Percent

Control Limits

Water Analysis (General Chemistry)

Source Lab

QC Batch ID:  BXL2791 Used client sample:  Y - Description:  RTH #5 - 122114, 12/21/2014 14:30

Total Recoverable Calcium DUP 63.890 0.1 2063.9861430572-01 mg/L

MS 70.525 75 - 12563.986 10.000 65.4 A031430572-01 mg/L

MSD 73.377 4.0 20 75 - 12563.986 10.000 93.91430572-01 mg/L

Total Recoverable Magnesium DUP 22.876 0.2 2022.9261430572-01 mg/L

MS 31.913 75 - 12522.926 10.000 89.91430572-01 mg/L

MSD 32.989 3.3 20 75 - 12522.926 10.000 1011430572-01 mg/L

Total Recoverable Sodium DUP 51.063 0.6 2051.3681430572-01 mg/L

MS 58.987 75 - 12551.368 10.000 76.21430572-01 mg/L

MSD 61.380 4.0 20 75 - 12551.368 10.000 1001430572-01 mg/L

Total Recoverable Potassium DUP 6.3864 1.0 206.44941430572-01 mg/L

MS 16.206 75 - 1256.4494 10.000 97.61430572-01 mg/L

MSD 16.614 2.5 20 75 - 1256.4494 10.000 1021430572-01 mg/L

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027.00

Stuart Childs

Reported: 01/05/2015  17:11

Quality Control Report - Method Blank Analysis

Constituent QC Sample ID MB Result Units Lab Quals

Metals Analysis

MDLPQL

QC Batch ID:  BXL2262

Dissolved Boron BXL2262-BLK1 100ND ug/L 10

QC Batch ID:  BXL2791

Total Recoverable Boron BXL2791-BLK1 100ND ug/L 10

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027.00

Stuart Childs

Reported: 01/05/2015  17:11

Quality Control Report - Laboratory Control Sample

Constituent

Control Limits

PercentPercentSpike

QC Sample ID Type Result Level Units Recovery RPD Recovery RPD Quals

Metals Analysis

Lab

QC Batch ID:  BXL2262

Dissolved Boron BXL2262-BS1 LCS 982.54 1000.0 98.3 85 - 115ug/L

QC Batch ID:  BXL2791

Total Recoverable Boron BXL2791-BS1 LCS 1021.5 1000.0 102 85 - 115ug/L

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027.00

Stuart Childs

Reported: 01/05/2015  17:11

Quality Control Report - Precision & Accuracy

Constituent Sample IDType Result Result Added Units RPD Recovery RPD Recovery Quals

Source Spike Percent Percent

Control Limits

Metals Analysis

Source Lab

QC Batch ID:  BXL2262 Used client sample:  Y - Description:  RTH #5 - 122114, 12/21/2014 14:30

Dissolved Boron DUP 69.465 0.6 2069.031 J1430572-01 ug/L

MS 1029.9 85 - 11569.031 1020.4 94.21430572-01 ug/L

MSD 1076.7 4.4 20 85 - 11569.031 1020.4 98.71430572-01 ug/L

QC Batch ID:  BXL2791 Used client sample:  Y - Description:  RTH #5 - 122114, 12/21/2014 14:30

Total Recoverable Boron DUP 65.663 0.8 2066.183 J1430572-01 ug/L

MS 1064.4 75 - 12566.183 1000.0 99.81430572-01 ug/L

MSD 1093.1 2.7 20 75 - 12566.183 1000.0 1031430572-01 ug/L

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027.00

Stuart Childs

Reported: 01/05/2015  17:11

Notes And Definitions

J Estimated Value (CLP Flag)

MDL Method Detection Limit

ND Analyte Not Detected at or above the reporting limit

PQL Practical Quantitation Limit

RPD Relative Percent Difference

A01 PQL's and MDL's are raised due to sample dilution.

A03 The sample concentration is more than 4 times the spike level.

A10 PQL's and MDL's were raised due to matrix interference.

S05 The sample holding time was exceeded.

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Date of Report:  01/07/2015

Stuart Childs

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Client Project: 1365027*00

BCL Project:

BCL Work Order:  

Enclosed are the results of analyses for samples received by the laboratory on 12/23/2014.  If you have 

any questions concerning this report, please feel free to contact me.

Invoice ID:

1430662

Race Track Hill

B192806

Contact Person:  Misty Orton Authorized Signature

Sincerely,

Client Service Rep

Certifications:  CA ELAP #1186;  NV #CA00014;  OR ELAP #4032-001;  AK UST101

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Chain of Custody and Cooler Receipt Form for 1430662     Page 1 of 3
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Environmental Testing Laboratory Since 1949
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Chain of Custody and Cooler Receipt Form for 1430662     Page 3 of 3

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027*00

Stuart Childs

Reported: 01/07/2015  15:06

Laboratory / Client Sample Cross Reference

Laboratory Client Sample Information

1430662-01

Sampling Point:

Sampling Location:

Project Number:

COC Number: ---

---

---

RTH #6 - 122314

Receive Date:

Sampling Date:

Sample Depth:

Lab Matrix:

---

12/23/2014  11:25

12/23/2014  08:30

Water

R. PrinceSampled By: Sample Type: Wastewater

Metal Analysis:  1-Field Filtered and 

Acidified

1430662-02

Sampling Point:

Sampling Location:

Project Number:

COC Number: ---

---

---

RTH #3 - 122314

Receive Date:

Sampling Date:

Sample Depth:

Lab Matrix:

---

12/23/2014  11:25

12/23/2014  10:00

Water

R. PrinceSampled By: Sample Type: Wastewater

Metal Analysis:  1-Field Filtered and 

Acidified

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027*00

Stuart Childs

Reported: 01/07/2015  15:06

BCL Sample ID: 1430662-01  Client Sample Name:

Constituent Result Units Method Bias Quals
MB Lab

Total Petroleum Hydrocarbons

Run #

RTH #6 - 122314, 12/23/2014   8:30:00AM, R. Prince

MDLPQL

TPH - Crude Oil ug/L 140ND 500 EPA-8015B/FFP  1ND

Tetracosane (Surrogate) % 37 - 134  (LCL - UCL)81.3 EPA-8015B/FFP  1

QC

Batch IDDilutionInstrumentAnalystDate/Time

Run

Prep DateMethodRun #

12/26/14 12/27/14  01:06 MWB GC-2 1 BXL2442EPA-8015B/FFP 1

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027*00

Stuart Childs

Reported: 01/07/2015  15:06

BCL Sample ID: 1430662-01  Client Sample Name:

Constituent Result Units Method Bias Quals
MB Lab

Water Analysis (General Chemistry)

Run #

RTH #6 - 122314, 12/23/2014   8:30:00AM, R. Prince

MDLPQL

Dissolved Calcium mg/L 0.016390 0.10 EPA-200.7  1ND

Total Recoverable Calcium mg/L 0.014400 0.10 EPA-200.7  2ND

Dissolved Magnesium mg/L 0.01948 0.050 EPA-200.7  1ND

Total Recoverable Magnesium mg/L 0.01948 0.050 EPA-200.7  2ND

Dissolved Sodium mg/L 0.051560 0.50 EPA-200.7  1ND

Total Recoverable Sodium mg/L 0.051570 0.50 EPA-200.7  2ND

Dissolved Potassium mg/L 0.1021 1.0 EPA-200.7  1ND

Total Recoverable Potassium mg/L 0.1022 1.0 EPA-200.7  2ND

Bicarbonate Alkalinity as CaCO3 mg/L 8.2190 8.2 EPA-310.1  3ND

Carbonate Alkalinity as CaCO3 mg/L 8.2ND 8.2 EPA-310.1  3ND

Alkalinity as CaCO3 mg/L 4.1190 4.1 Calc  4ND

Chloride mg/L A010.611300 5.0 EPA-300.0  5ND

Nitrate as N mg/L A010.1823 1.0 EPA-300.0  5ND

Sulfate mg/L A011.0290 10 EPA-300.0  5ND

pH pH Units S050.057.34 0.05 EPA-150.1  6

Electrical Conductivity @ 25 C umhos/c

m

1.004680 1.00 EPA-120.1  7

Total Dissolved Solids @ 180 C mg/L 2003500 200 SM-2540C  8ND

Non-Volatile Organic Carbon mg/L 0.301.2 1.0 EPA-415.1  9ND

QC

Batch IDDilutionInstrumentAnalystDate/Time

Run

Prep DateMethodRun #

12/23/14 12/30/14  14:50 JRG PE-OP2 1 BXL2640EPA-200.7 1

12/31/14 12/31/14  17:44 JRG PE-OP2 1 BXL2791EPA-200.7 2

12/26/14 12/26/14  14:46 RML MET-1 2 BXL2457EPA-310.1 3

12/24/14 01/05/15  07:55 MSA Calc 1 BXL2326Calc 4

12/23/14 12/24/14  07:46 OLH IC1 10 BXL2337EPA-300.0 5

12/26/14 12/26/14  14:46 RML MET-1 1 BXL2457EPA-150.1 6

12/26/14 12/26/14  14:46 RML MET-1 1 BXL2457EPA-120.1 7

12/29/14 12/29/14  08:30 CAD MANUAL 20 BXL2533SM-2540C 8

12/24/14 12/24/14  15:08 ALW TOC2 1 BXL2180EPA-415.1 9

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027*00

Stuart Childs

Reported: 01/07/2015  15:06

BCL Sample ID: 1430662-01  Client Sample Name:

Constituent Result Units Method Bias Quals
MB Lab

Metals Analysis

Run #

RTH #6 - 122314, 12/23/2014   8:30:00AM, R. Prince

MDLPQL

Dissolved Boron ug/L 102900 100 EPA-200.7  1ND

Total Recoverable Boron ug/L 103000 100 EPA-200.7  2ND

QC

Batch IDDilutionInstrumentAnalystDate/Time

Run

Prep DateMethodRun #

12/23/14 12/30/14  14:50 JRG PE-OP2 1 BXL2640EPA-200.7 1

12/31/14 12/31/14  17:44 JRG PE-OP2 1 BXL2791EPA-200.7 2

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027*00

Stuart Childs

Reported: 01/07/2015  15:06

BCL Sample ID: 1430662-02  Client Sample Name:

Constituent Result Units Method Bias Quals
MB Lab

Total Petroleum Hydrocarbons

Run #

RTH #3 - 122314, 12/23/2014  10:00:00AM, R. Prince

MDLPQL

TPH - Crude Oil ug/L 140ND 500 EPA-8015B/FFP  1ND

Tetracosane (Surrogate) % 37 - 134  (LCL - UCL)75.5 EPA-8015B/FFP  1

QC

Batch IDDilutionInstrumentAnalystDate/Time

Run

Prep DateMethodRun #

12/26/14 12/27/14  01:29 MWB GC-2 1 BXL2442EPA-8015B/FFP 1

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027*00

Stuart Childs

Reported: 01/07/2015  15:06

BCL Sample ID: 1430662-02  Client Sample Name:

Constituent Result Units Method Bias Quals
MB Lab

Water Analysis (General Chemistry)

Run #

RTH #3 - 122314, 12/23/2014  10:00:00AM, R. Prince

MDLPQL

Dissolved Calcium mg/L 0.016170 0.10 EPA-200.7  1ND

Total Recoverable Calcium mg/L 0.014170 0.10 EPA-200.7  2ND

Dissolved Magnesium mg/L 0.01984 0.050 EPA-200.7  1ND

Total Recoverable Magnesium mg/L 0.01981 0.050 EPA-200.7  2ND

Dissolved Sodium mg/L 0.051190 0.50 EPA-200.7  1ND

Total Recoverable Sodium mg/L 0.051180 0.50 EPA-200.7  2ND

Dissolved Potassium mg/L 0.1022 1.0 EPA-200.7  1ND

Total Recoverable Potassium mg/L 0.1022 1.0 EPA-200.7  2ND

Bicarbonate Alkalinity as CaCO3 mg/L 8.2100 8.2 EPA-310.1  3ND

Carbonate Alkalinity as CaCO3 mg/L 8.2ND 8.2 EPA-310.1  3ND

Alkalinity as CaCO3 mg/L 4.1100 4.1 Calc  4ND

Chloride mg/L A010.12130 1.0 EPA-300.0  5ND

Nitrate as N mg/L J,A100.0360.16 0.20 EPA-300.0  5ND

Sulfate mg/L A010.20800 2.0 EPA-300.0  5ND

pH pH Units S050.056.91 0.05 EPA-150.1  6

Electrical Conductivity @ 25 C umhos/c

m

1.001920 1.00 EPA-120.1  7

Total Dissolved Solids @ 180 C mg/L 501500 50 SM-2540C  8ND

Non-Volatile Organic Carbon mg/L 0.303.4 1.0 EPA-415.1  9ND

QC

Batch IDDilutionInstrumentAnalystDate/Time

Run

Prep DateMethodRun #

12/23/14 12/30/14  15:03 JRG PE-OP2 1 BXL2640EPA-200.7 1

12/31/14 12/31/14  17:52 JRG PE-OP2 1 BXL2791EPA-200.7 2

12/26/14 12/26/14  14:59 RML MET-1 2 BXL2457EPA-310.1 3

12/24/14 01/05/15  07:55 MSA Calc 1 BXL2326Calc 4

12/23/14 12/24/14  08:01 OLH IC1 2 BXL2337EPA-300.0 5

12/26/14 12/26/14  14:59 RML MET-1 1 BXL2457EPA-150.1 6

12/26/14 12/26/14  14:59 RML MET-1 1 BXL2457EPA-120.1 7

12/29/14 12/29/14  08:30 CAD MANUAL 5 BXL2533SM-2540C 8

12/24/14 12/24/14  15:23 ALW TOC2 1 BXL2180EPA-415.1 9

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027*00

Stuart Childs

Reported: 01/07/2015  15:06

BCL Sample ID: 1430662-02  Client Sample Name:

Constituent Result Units Method Bias Quals
MB Lab

Metals Analysis

Run #

RTH #3 - 122314, 12/23/2014  10:00:00AM, R. Prince

MDLPQL

Dissolved Boron ug/L 10670 100 EPA-200.7  1ND

Total Recoverable Boron ug/L 10650 100 EPA-200.7  2ND

QC

Batch IDDilutionInstrumentAnalystDate/Time

Run

Prep DateMethodRun #

12/23/14 12/30/14  15:03 JRG PE-OP2 1 BXL2640EPA-200.7 1

12/31/14 12/31/14  17:52 JRG PE-OP2 1 BXL2791EPA-200.7 2

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027*00

Stuart Childs

Reported: 01/07/2015  15:06

Quality Control Report - Method Blank Analysis

Constituent QC Sample ID MB Result Units Lab Quals

Total Petroleum Hydrocarbons

MDLPQL

QC Batch ID:  BXL2442

TPH - Diesel (FFP) BXL2442-BLK1 200ND ug/L 34

TPH - Crude Oil BXL2442-BLK1 500ND ug/L 140

Tetracosane (Surrogate) BXL2442-BLK1 73.3 % 37 - 134  (LCL - UCL)

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027*00

Stuart Childs

Reported: 01/07/2015  15:06

Quality Control Report - Laboratory Control Sample

Constituent

Control Limits

PercentPercentSpike

QC Sample ID Type Result Level Units Recovery RPD Recovery RPD Quals

Total Petroleum Hydrocarbons

Lab

QC Batch ID:  BXL2442

TPH - Diesel (FFP) BXL2442-BS1 LCS 2003.0 2500.0 80.1 52 - 128ug/L

Tetracosane (Surrogate) BXL2442-BS1 LCS 89.145 100.00 89.1 37 - 134ug/L

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027*00

Stuart Childs

Reported: 01/07/2015  15:06

Quality Control Report - Precision & Accuracy

Constituent Sample IDType Result Result Added Units RPD Recovery RPD Recovery Quals

Source Spike Percent Percent

Control Limits

Total Petroleum Hydrocarbons

Source Lab

QC Batch ID:  BXL2442 Used client sample:  N

MSTPH - Diesel (FFP) 1879.8 50 - 127ND 2500.0 75.21425343-78 ug/L

MSD 1647.1 13.2 24 50 - 127ND 2500.0 65.91425343-78 ug/L

MSTetracosane (Surrogate) 88.750 37 - 134ND 100.00 88.81425343-78 ug/L

MSD 77.790 13.2 37 - 134ND 100.00 77.81425343-78 ug/L

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027*00

Stuart Childs

Reported: 01/07/2015  15:06

Quality Control Report - Method Blank Analysis

Constituent QC Sample ID MB Result Units Lab Quals

Water Analysis (General Chemistry)

MDLPQL

QC Batch ID:  BXL2180

Non-Volatile Organic Carbon BXL2180-BLK1 1.0ND mg/L 0.30

QC Batch ID:  BXL2326

Alkalinity as CaCO3 BXL2326-BLK1 4.1ND mg/L 4.1

QC Batch ID:  BXL2337

Chloride BXL2337-BLK1 0.50ND mg/L 0.061

Nitrate as N BXL2337-BLK1 0.10ND mg/L 0.018

Sulfate BXL2337-BLK1 1.0ND mg/L 0.10

QC Batch ID:  BXL2457

Bicarbonate Alkalinity as CaCO3 BXL2457-BLK1 4.1ND mg/L 4.1

Carbonate Alkalinity as CaCO3 BXL2457-BLK1 4.1ND mg/L 4.1

QC Batch ID:  BXL2533

Total Dissolved Solids @ 180 C BXL2533-BLK1 6.7ND mg/L 6.7

QC Batch ID:  BXL2640

Dissolved Calcium BXL2640-BLK1 0.10ND mg/L 0.016

Dissolved Magnesium BXL2640-BLK1 0.050ND mg/L 0.019

Dissolved Sodium BXL2640-BLK1 0.50ND mg/L 0.051

Dissolved Potassium BXL2640-BLK1 1.0ND mg/L 0.10

QC Batch ID:  BXL2791

Total Recoverable Calcium BXL2791-BLK1 0.10ND mg/L 0.014

Total Recoverable Magnesium BXL2791-BLK1 0.050ND mg/L 0.019

Total Recoverable Sodium BXL2791-BLK1 0.50ND mg/L 0.051

Total Recoverable Potassium BXL2791-BLK1 1.0ND mg/L 0.10

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027*00

Stuart Childs

Reported: 01/07/2015  15:06

Quality Control Report - Laboratory Control Sample

Constituent

Control Limits

PercentPercentSpike

QC Sample ID Type Result Level Units Recovery RPD Recovery RPD Quals

Water Analysis (General Chemistry)

Lab

QC Batch ID:  BXL2180

Non-Volatile Organic Carbon BXL2180-BS1 LCS 5.3160 5.0000 106 85 - 115mg/L

QC Batch ID:  BXL2337

Chloride BXL2337-BS1 LCS 50.382 50.000 101 90 - 110mg/L

Nitrate as N BXL2337-BS1 LCS 4.6270 5.0000 92.5 90 - 110mg/L

Sulfate BXL2337-BS1 LCS 100.92 100.00 101 90 - 110mg/L

QC Batch ID:  BXL2457

pH BXL2457-BS2 LCS 7.0500 7.0000 101 95 - 105pH Units

Electrical Conductivity @ 25 C BXL2457-BS1 LCS 300.70 303.00 99.2 90 - 110umhos/cm

QC Batch ID:  BXL2533

Total Dissolved Solids @ 180 C BXL2533-BS1 LCS 555.00 586.00 94.7 90 - 110mg/L

QC Batch ID:  BXL2640

Dissolved Calcium BXL2640-BS1 LCS 10.163 10.000 102 85 - 115mg/L

Dissolved Magnesium BXL2640-BS1 LCS 10.894 10.000 109 85 - 115mg/L

Dissolved Sodium BXL2640-BS1 LCS 10.259 10.000 103 85 - 115mg/L

Dissolved Potassium BXL2640-BS1 LCS 9.9429 10.000 99.4 85 - 115mg/L

QC Batch ID:  BXL2791

Total Recoverable Calcium BXL2791-BS1 LCS 10.334 10.000 103 85 - 115mg/L

Total Recoverable Magnesium BXL2791-BS1 LCS 10.807 10.000 108 85 - 115mg/L

Total Recoverable Sodium BXL2791-BS1 LCS 10.498 10.000 105 85 - 115mg/L

Total Recoverable Potassium BXL2791-BS1 LCS 10.153 10.000 102 85 - 115mg/L

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027*00

Stuart Childs

Reported: 01/07/2015  15:06

Quality Control Report - Precision & Accuracy

Constituent Sample IDType Result Result Added Units RPD Recovery RPD Recovery Quals

Source Spike Percent Percent

Control Limits

Water Analysis (General Chemistry)

Source Lab

QC Batch ID:  BXL2180 Used client sample:  N

Non-Volatile Organic Carbon DUP 0.47500 33.8 100.66800 J,A021430634-01 mg/L

MS 5.8342 80 - 1200.66800 5.0251 1031430634-01 mg/L

MSD 5.8090 0.4 10 80 - 1200.66800 5.0251 1021430634-01 mg/L

QC Batch ID:  BXL2337 Used client sample:  N

Chloride DUP 70.417 0.2 1070.3071430644-01 mg/L

MS 125.07 80 - 12070.307 50.505 1081430644-01 mg/L

MSD 124.94 0.1 10 80 - 12070.307 50.505 1081430644-01 mg/L

Nitrate as N DUP 6.8400 0.5 106.80301430644-01 mg/L

MS 12.140 80 - 1206.8030 5.0505 1061430644-01 mg/L

MSD 12.061 0.7 10 80 - 1206.8030 5.0505 1041430644-01 mg/L

Sulfate DUP 218.85 0.1 10218.711430644-01 mg/L

MS 324.10 80 - 120218.71 101.01 1041430644-01 mg/L

MSD 323.85 0.1 10 80 - 120218.71 101.01 1041430644-01 mg/L

QC Batch ID:  BXL2457 Used client sample:  Y - Description:  RTH #6 - 122314, 12/23/2014 08:30

Bicarbonate Alkalinity as CaCO3 DUP 189.86 0.5 10188.951430662-01 mg/L

Carbonate Alkalinity as CaCO3 DUP ND 10ND1430662-01 mg/L

pH DUP 7.3500 0.1 207.34001430662-01 pH Units

Electrical Conductivity @ 25 C DUP 4557.1 2.6 104676.71430662-01 umhos/cm

QC Batch ID:  BXL2533 Used client sample:  Y - Description:  RTH #6 - 122314, 12/23/2014 08:30

Total Dissolved Solids @ 180 C DUP 3600.0 2.2 103520.01430662-01 mg/L

QC Batch ID:  BXL2640 Used client sample:  Y - Description:  RTH #6 - 122314, 12/23/2014 08:30

Dissolved Calcium DUP 390.55 0.5 20388.521430662-01 mg/L

MS 392.25 85 - 115388.52 10.204 36.5 A031430662-01 mg/L

MSD 391.32 0.2 20 85 - 115388.52 10.204 27.4 A031430662-01 mg/L

Dissolved Magnesium DUP 47.971 0.1 2047.9341430662-01 mg/L

MS 57.247 85 - 11547.934 10.204 91.31430662-01 mg/L

MSD 57.746 0.9 20 85 - 11547.934 10.204 96.21430662-01 mg/L

Dissolved Sodium DUP 567.66 0.8 20563.181430662-01 mg/L

MS 559.21 85 - 115563.18 10.204 -38.9 A031430662-01 mg/L

MSD 564.55 1.0 20 85 - 115563.18 10.204 13.4 A031430662-01 mg/L

Dissolved Potassium DUP 21.253 0.2 2021.2131430662-01 mg/L

MS 31.191 85 - 11521.213 10.204 97.81430662-01 mg/L

MSD 31.577 1.2 20 85 - 11521.213 10.204 1021430662-01 mg/L

QC Batch ID:  BXL2791 Used client sample:  Y - Description:  RTH #5 - 122114, 12/21/2014 14:30

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027*00

Stuart Childs

Reported: 01/07/2015  15:06

Quality Control Report - Precision & Accuracy

Constituent Sample IDType Result Result Added Units RPD Recovery RPD Recovery Quals

Source Spike Percent Percent

Control Limits

Water Analysis (General Chemistry)

Source Lab

QC Batch ID:  BXL2791 Used client sample:  Y - Description:  RTH #5 - 122114, 12/21/2014 14:30

Total Recoverable Calcium DUP 63.890 0.1 2063.9861430572-01 mg/L

MS 70.525 75 - 12563.986 10.000 65.4 A031430572-01 mg/L

MSD 73.377 4.0 20 75 - 12563.986 10.000 93.91430572-01 mg/L

Total Recoverable Magnesium DUP 22.876 0.2 2022.9261430572-01 mg/L

MS 31.913 75 - 12522.926 10.000 89.91430572-01 mg/L

MSD 32.989 3.3 20 75 - 12522.926 10.000 1011430572-01 mg/L

Total Recoverable Sodium DUP 51.063 0.6 2051.3681430572-01 mg/L

MS 58.987 75 - 12551.368 10.000 76.21430572-01 mg/L

MSD 61.380 4.0 20 75 - 12551.368 10.000 1001430572-01 mg/L

Total Recoverable Potassium DUP 6.3864 1.0 206.44941430572-01 mg/L

MS 16.206 75 - 1256.4494 10.000 97.61430572-01 mg/L

MSD 16.614 2.5 20 75 - 1256.4494 10.000 1021430572-01 mg/L

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027*00

Stuart Childs

Reported: 01/07/2015  15:06

Quality Control Report - Method Blank Analysis

Constituent QC Sample ID MB Result Units Lab Quals

Metals Analysis

MDLPQL

QC Batch ID:  BXL2640

Dissolved Boron BXL2640-BLK1 100ND ug/L 10

QC Batch ID:  BXL2791

Total Recoverable Boron BXL2791-BLK1 100ND ug/L 10

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027*00

Stuart Childs

Reported: 01/07/2015  15:06

Quality Control Report - Laboratory Control Sample

Constituent

Control Limits

PercentPercentSpike

QC Sample ID Type Result Level Units Recovery RPD Recovery RPD Quals

Metals Analysis

Lab

QC Batch ID:  BXL2640

Dissolved Boron BXL2640-BS1 LCS 1001.3 1000.0 100 85 - 115ug/L

QC Batch ID:  BXL2791

Total Recoverable Boron BXL2791-BS1 LCS 1021.5 1000.0 102 85 - 115ug/L

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027*00

Stuart Childs

Reported: 01/07/2015  15:06

Quality Control Report - Precision & Accuracy

Constituent Sample IDType Result Result Added Units RPD Recovery RPD Recovery Quals

Source Spike Percent Percent

Control Limits

Metals Analysis

Source Lab

QC Batch ID:  BXL2640 Used client sample:  Y - Description:  RTH #6 - 122314, 12/23/2014 08:30

Dissolved Boron DUP 2866.2 0.5 202880.91430662-01 ug/L

MS 3922.7 85 - 1152880.9 1020.4 1021430662-01 ug/L

MSD 3897.5 0.6 20 85 - 1152880.9 1020.4 99.61430662-01 ug/L

QC Batch ID:  BXL2791 Used client sample:  Y - Description:  RTH #5 - 122114, 12/21/2014 14:30

Total Recoverable Boron DUP 65.663 0.8 2066.183 J1430572-01 ug/L

MS 1064.4 75 - 12566.183 1000.0 99.81430572-01 ug/L

MSD 1093.1 2.7 20 75 - 12566.183 1000.0 1031430572-01 ug/L

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027*00

Stuart Childs

Reported: 01/07/2015  15:06

Notes And Definitions

J Estimated Value (CLP Flag)

MDL Method Detection Limit

ND Analyte Not Detected at or above the reporting limit

PQL Practical Quantitation Limit

RPD Relative Percent Difference

A01 PQL's and MDL's are raised due to sample dilution.

A02 The difference between duplicate readings is less than the PQL.

A03 The sample concentration is more than 4 times the spike level.

A10 PQL's and MDL's were raised due to matrix interference.

S05 The sample holding time was exceeded.

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.
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Appendix C 

Report on Installation of Deep Monitor Wells 
at the Valley Water Management Company 

Race Track Hill and Plant-C Facilities in Kern County 
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REPORT ON INSTALLATION OF DEEP MONITOR WELLS AT  

VALLEY WATER MANAGEMENT COMPANY RACETRACK HILL  

AND PLANT-C FACILITIES IN KERN COUNTY 

 

INTRODUCTION 

In October 2014, Kenneth D. Schmidt and Associates (KDSA) pro-

vided a workplan for installation of deep monitor wells at Valley 

Water Management Company (VWM) Racetrack Hill and Plant-C Facili-

ties.  The wells were installed and developed during January-

February, 2015, and the initial monitoring was completed in March 

2015.  Three deep monitor wells were installed, developed, and 

tested at the Racetrack Hill facility.  All of those are located 

near wastewater ponds.  The Racetrack Hill facility is located 

east of Bakersfield in part of Section 24, T29S/R29E.  Figure 1 

shows the location of the facility and the deep monitor wells 

(RTH-7D, RTH-8D, and RTH-9D).  All of these wells were installed 

adjacent to a previously completed shallow monitor well (Kenne-

dy/Jenks Consultants, 2015).  RTH-7D was installed adjacent to 

RTH-6, RTH-8D was installed adjacent to RTH-4, and RTH-9D was in-

stalled adjacent to RTH-1.   

 One deep monitor well was installed, developed, and tested at 

the Plant-C facility.  The Plant-C facility is located north of 

Edison near the southwest corner of Section 34, T29S/R29E.  Figure 

2 shows the location of this facility and the deep monitor well 

(C-1D), which is located southwest of a pond.  A shallow well was  

 







4 

not previously installed at the Plant-C facility because of the 

great depth to water (exceeding 200 feet) that was documented by 

an exploratory boring. 

 

WELL INSTALLATION 

Bradley & Sons of Del Rey installed the deep monitor wells by 

the direct rotary method during January 26-February 24, 2015.  An 

electric log and sonic log were run in the hole for each new moni-

tor well (Attachment A).  A geologic log for each monitor well is 

provided in Attachment B and a completion diagram for each well is 

provided in Attachment C.   

 At the Racetrack Hill facility, saturated deposits at the time 

of drilling were indicated below depths ranging from about 70 to 

155 feet.  At the Plant-C facility, saturated deposits were indi-

cated below a depth of 270 feet.  Deposits opposite the perforated 

intervals of the new wells were primarily alternating layers of 

sand, gravel, and sandy clay.  A five-inch diameter Schedule 40 PVC 

casing was installed in a twelve-inch diameter hole for each deep 

well at the Racetrack Hill facility.  At the Plant-C facility, a 

five-inch diameter Schedule 80 PVC casing was installed in a 

twelve-inch diameter hole.  Flush joints and threaded ends were 

used and all joints for the casing were made using clean cou-

plings.  No glue or solvents were used in connecting the casing  

 



5 

joints.  Machine-cut 0.03-inch slot factory perforated was used 

for the perforated sections.  Table 1 shows construction infor-

mation for the deep monitor wells.   

 The tops of the perforations in the Racetrack Hill facility wells 

ranged from 191 to 312 feet in depth and the bottoms of the perfo-

rations ranged from are 210 to 350 feet in depth.  The top of the 

perforations are 395 feet and the bottom of the perforations are 

435 feet in depth at the Plant-C facility deep well.  For all of 

the deep monitor wells, SRI 6x20 sand was used for the gravel 

packs, which were placed in the annular space from the bottom up 

to depths extending above the tops of the perforations.  Four to 

six feet of bentonite were placed in the annular space above the 

tops of the gravel packs, and sand-cement grout was installed 

above the bentonite.  The base of the annular seals in the deep 

wells ranged from 168 to 381 feet in depth and the seals extended 

up to the land surface.  Completion reports for the wells are pro-

vided in Attachment D. 

 

SUBSURFACE GEOLOGIC CO`NDITIONS 

Racetrack Hill Facility 

 A subsurface geologic cross section was previously developed 

that extended through the western and northern parts of the facil-

ity.  The shallowest deposits beneath the facility are part of the 

Kern River-Chanac Formation and are generally unconsolidated.   



                 

 

 

         

 

 

 

 

 

                 TABLE 1-CONSTRUCTION DATA FOR DEEP MONITOR WELLS 

 

 

     Date     Drilled Depth   Cased Depth   Perforated   Gravel Pack    Annular Seal 

Well No. Completed    (feet)       (feet)    Int. (feet)    feet)      (feet)   

RTH-7D 2/11/15 360 330 282-330 223-340 0-223 

RTH-8D 1/28/15 260 210 191-210 168-210 0-168 

RTH-9D 2/17/15 360 350 312-350 289-360 0-289 

 C-1D 2/24/15 460 435 395-435 381-455 0-381 

 

 

 

 

Monitor wells were constructed by Bradley & Sons of Del Rey and have 5-inch diameter PVC  

casings.  Schedule 40 was used for the first three wells, and Schedule 80 for C-1D. 
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7 

 

These alluvial deposits dip to the southwest beneath the facility.  

These deposits pinch out east of the facility and are indicated  

to be about 700 feet thick near the west edge of the facility.   

The next deeper deposits beneath the facility are the marine Santa 

Margarita Formation.  These deposits are indicated to extend to a 

depth of about 800 feet near the northeast corner of the facility 

and to a depth of about 1,500 feet near the west edge of the fa-

cility.  Beneath the Santa Margarita Formation is the Edison 

Shale, which is of low permeability and forms the base of the aq-

uifer.  Comparison of the logs for the deep monitor wells with the 

cross section indicates that RTH-8D encountered the top of the 

Santa Margarita Formation at a depth of about 140 feet.  The other 

two deep monitor wells at the Racetrack Hill facility only encoun-

tered deposits of the Kern River-Chanac Formation. 

 

Plant-C Facility 

 At the Plant-C facility, the top of the Santa Margarita For-

mation is more than 1,200 feet deep.  Water supply wells in this 

area and the deep monitor well (C-1D) tap deposits of the overly-

ing Kern River-Chanac Formation. 
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WELL DEVELOPMENT 

Bradley & Sons developed the perforated intervals in each of 

the monitor wells by bailing with a bailer. On January 29, RTH-8D 

was for bailed for three hours and on February 12, RTH-7D was 

bailed for three hours.  On February 18, RTH-9D was bailed five 

hours, and on February 25, C-1D was bailed six hours.  After this 

preliminary development was completed, a submersible pump was in-

stalled in each of the wells, and development continued by pumping 

and surging until the water was clear.  RTH-8D was pumped and 

surged for two hours on February 5, RTH-7D for four hours on Feb-

ruary 13, RTH-9D for four hours on February 24, and C-1D for six 

hours on February 25-26.  Pumping rates ranged from about 5 to 15 

gpm.     

    

WATER LEVELS 

Table 2 provides water-level data for the deep monitor wells 

on March 17, 2015.  Depth to water in the deep monitor wells at 

Racetrack Hill facility ranged from 86.9 feet below the measuring 

point at RTH-8D to 225.3 feet at RTH-9D.  Depth to water in C-1D 

at the Plant-C facility was 298.4 feet below the measuring point.  

Considering the depths where saturated deposits were indicated 

during drilling, the higher water levels in the completed wells 

indicate that the groundwater tapped by the wells is under pres-

sure.  Dee Jaspar and Associates, Inc. of Bakersfield surveyed the  



 

 

 

 

 

 

 

 

           TABLE 2-WATER-LEVEL DATA FOR DEEP MONITOR WELLS  

                          (MARCH 17, 2015) 

 

 

Measuring Point   Depth to   Water-Level 

Well No. Elevation (feet) Water (feet) Elevation (feet) 

 RTH-7D 1,061.8 207.5 854.3 

 RTH-8D 874.7 86.9 787.8 

 RTH-9D 1,025.2 225.3 799.9 

   C-1D 635.5 298.4 337.1  

 

 

Water levels were measured by KDSA.  Measuring point elevations  

were surveyed by Dee Jaspar and Associates, Inc., of Bakersfield 

on March 20, 2015. 
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elevations of the new wells (Attachment E).  Water-level eleva-

tions for the monitor wells at the Racetrack Hill facility ranged 

from 854.3 feet above mean sea level at RTH-7D to 787.8 feet at 

RTH-8D.  Figure 3 shows water-level elevations and the direction  

of groundwater flow for the deep monitor wells at the Racetrack 

Hill facility on March 17, 2015.  A north-northwest direction of 

groundwater flow was indicated.  This indicates that pumping of 

wells north-northwest of the facility has influenced the flow di-

rection.  The water-level slope averaged about 130 feet per mile 

beneath the facility.  The water-level elevation in C-1D at the 

Plant-C facility was 337.1 feet above mean sea level.   

 

GROUNDWATER QUALITY 

Attachment F provides field measurements for the initial sam-

pling of the deep monitor wells, which was done during March 11-  

17, 2015.  Three well volumes were removed by pumping from each 

well prior to the collection of water samples for laboratory anal-

yses.  The samples were preserved and shipped to FGL Environmental 

in Santa Paula for determination of inorganic chemical constitu-

ents and total organic carbon (TOC), to APPL, Inc. in Clovis for 

total petroleum hydrocarbons-diesel (TPH-d), and to the University 

of Arizona Environmental Isotope Laboratory, Tucson, Arizona for 

stable isotopes of water.    
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Table 3 summarizes the results of the laboratory analyses of water 

from the deep monitor wells.  Laboratory analytical reports are 

provided in Attachment G.  

 

Racetrack Hill Facility 

 Total dissolved solids (TDS) concentrations in the water sam-

ples from the deep monitor wells at this facility ranged from 

2,960 to 4,180 mg/l.  The lowest TDS concentration was at RTH-9D, 

and the highest (3,900 to 4,180 mg/l) were in water from RTH-7D 

and RTH-8D.  Chloride concentrations in water from these wells 

ranged from 820 to 2,060 mg/l.  The chloride concentration was 

highest in water from RTH-8D and was lowest in water from RTH-9D.  

Boron concentrations in water from these wells ranged from 0.2 to 

9.1 mg/l.  The lowest boron concentrations (0.2 to 0.3 mg/l) were 

in water from wells RTH-7D and RTH-9D, and the highest concentra-

tion was in water from RTH-8D.  Sulfate concentrations in water 

from these wells ranged from 23 to 910 mg/l.  The lowest sulfate 

concentration was for RTH-8D and the highest concentrations (860 

to 910 mg/l) were in water from RTH-7D and RTH-9D.  Sulfate type 

groundwater was previously found at RTH-3, a shallow monitor well 

south of RTH-8D.  Total petroleum hydrocarbon-diesel (TPH-d) con-

centrations ranged from less than 50 to 280 ppb.  The only detect-

able TPH-d concentration was in RTH-8D.  Stable isotopes of water 

analyses indicate that the isotopically heaviest water was in  



                                  

         TABLE 3-CHEMICAL ANALYSES OF WATER FROM DEEP MONITOR WELLS 

                                (MARCH 11-17, 2015) 

 

Constituent (mg/l) RTH-7D RTH-8D RTH-9D C-1D  

Calcium 535 514 464 101  

Magnesium 104 161 26 18 

Sodium 411 376 321 130  

Potassium 35 14 17 4  

Carbonate <10 <10 <10 <10  

Bicarbonate 320 310 210 280  

Sulfate 910 23 860 110  

Chloride 1,250 2,060 820 229  

Nitrate 0.4 2.7 1.0 <0.5   

Total Organic Carbon 0.5 0.8 0.5 0.9  

Boron 0.3 9.1 0.2 0.2  

pH 6.6 6.6 7.0 7.2  

Electrical Conductivity     

 (micromhos/cm @ 25oC) 5,420 6,490 4,000 1,400  

Total Dissolved Solids     

 (@ 180oC) 3,900 4,180 2,960 800  

Iron 0.54 <0.05 <0.05 <0.05  

Manganese 1.13 0.11 0.79 0.88  

Deuterium (o/oo) -60 -60 -65 -68 

Oxygen 18 (o/oo) -6.2 -7.4 -7.4 -8.4  

Total Petroleum  

Hydrocarbons-Diesel (ppb) <50 280 <50 <50   

 

Temperature (oF) 79 71 77 80  

Date                           3/16/15        3/11/15      3/17/15      3/17/15 

Perforated Interval (feet)     282-330        191-210      312-350      395-435 

 

Laboratory analyses for inorganic chemical constituents and total organic carbon by 

FGL of Santa Paula, total petroleum hydrocarbons-diesel by APPL of Clovis, and 

stable isotopes by University of Arizona Environmental Isotope Laboratory, Tucson, 

Arizona. 

 

 

 

 

1
3
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water from RTH-7D and RTH-8D.   

 The quality of water from RTH-8D has been affected by the 

wastewater ponds, as indicated by the high concentrations of chlo-

ride, boron, and TPH-diesel.   

 Figure 4 is a trilinear diagram for water from the shallow and 

deep monitor wells at the Racetrack Hill facility and some other 

wells in the vicinity.  The anion part of the diagram is consid-

ered most useful for interpretation, as the anions aren’t influ-

enced by processes such as cation exchange. Four different water 

types can be observed on the anion part of the diagram: 

1. Greater than 80 percent chloride equivalents (RTH-1, 4, 6, and 

8D).  All of these monitor wells with this type are near fa-

cility wastewater ponds. 

2. Chloride percentage less than 20 and sulfate percentage of 40 

to 60 (RTH-5).  RTH-5 taps shallow groundwater along Cotton-

wood Creek that has been not influenced by facility waste-

water.  Two off-site wells along Cottonwood Creek (12F and 

26B) also had this water type. 

3. Sulfate percentage of about 80 (RTH-3). RTH-3 taps shallow 

groundwater along the drainage along the east side of the fa-

cility.  The inorganic chemical composition of this groundwa-

ter is similar to that of shallow groundwater along the west 

side of the San Joaquin Valley, where gypsum is common in the 

alluvial deposits.   
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4. Chloride percentages ranging from about 50 to 60 and bicar-

bonate percentages of less than 10 (RTH-7D and 9D).  RTH-7D 

and 9D are two deep monitor wells along the western part of 

the facility.  Water from these two wells is indicated to be  

a mixture of the high sulfate percent (RTH-3) and high chlo-

ride percent groundwater (RTH-1, 4, and 6). 

   A water sample was recently collected from Domestic Well 26B, 

located along Cottonwood Creek upstream of RTH-5.  Well 26B taps 

groundwater in the Santa Margarita Formation.  A water sample was 

also collected from an unused Well 12F tapping alluvial deposits 

along Cottonwood Creek near Highway 178.  The analyses of water 

from these wells indicates that high sulfate concentrations are 

present in background groundwater near Cottonwood Creek. 

 

Plant-C Facility 

 Water from C-1D had a TDS concentration of 800 mg/l, chloride 

concentration of 229 mg/l, and boron concentration of 0.2 mg/l, 

all of which are not indicative of facility pond seepage.  The an-

ion percentages in water from C-1D aren’t similar to either the 

high chloride water, the high sulfate water, or the apparent mix-

tures of the water types at the Racetrack Hill facility.  The sta-

ble isotope of water analysis C-1D indicated the isotopically 

lightest composition of all of the deep monitor wells. 
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SUMMARY AND CONCLUSIONS 

 Three monitor wells were installed at the Racetrack Hill facil-

ity and one deep monitor well was installed at the Plant-C facili-

ty in February 2015.  At the Racetrack Hill facility, each of the 

deep monitor wells was adjacent to an existing shallow monitor 

well.  The deep monitor wells at the Racetrack Hill facility 

ranged from 210 feet deep in a topographically low area (RTH-8D) 

to 340 to 360 feet deep in topographically higher areas (RTH-7D 

and 9D).  The northeastermost and lowest elevation deep well (RTH-

8D) is indicated to tap the Santa Margarita Formation, whereas the 

other two deep monitor wells (RTH-7D and 9D) tap the overlying de-

posits of the Kern River-Chanac Formation.  The monitor well at 

the Plant-C facility is 435 feet deep and also taps the Kern Riv-

er-Chanac Formation. 

 Water-level measurements for the deep monitor wells on March 

17, 2015 indicated depth to water ranged from about 87 to 225 feet 

at the Racetrack Hill facility and was about 298 feet at the 

Plant-C facility.  The direction of groundwater flow at the Race-

track Hill facility was indicated to be to the north-northwest on 

March 17, 2015.  The hydraulic gradient was about 130 feet per 

mile beneath the facility. 

 Total dissolved solids concentrations in water from the deep 

monitor wells at the Racetrack Hill facility ranged from 2,960 to  
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4,180 mg/l.  Chloride concentrations ranged from 820 to 2,060 mg/l.  

A trilinear plot for anions (generally not influenced by exchange 

processes such as cations) indicates that water from RTH-8D was of 

same type as that for the nearby shallow monitor well (RTH-4).  Wa-

ter from both of these wells is indicated to have been influenced 

by wastewater pond seepage.  Whereas the sulfate concentration in 

water from RTH-8D was low (23 mg/l), sulfate concentrations in wa-

ter from RTH-7D and 9D ranged from 860 to 910 mg/l.  The higher 

sulfate concentrations are not indicated to be associated with 

wastewater and are likely derived from naturally occurring pro-

cesses.  Appreciable sulfate concentrations have also been found 

in two off-site wells along Cottonwood Creek that haven’t been af-

fected by facility operations.  At RTH-8D, the low sulfate concen-

tration is indicated to be due to sulfate reduction.  Reducing 

conditions have commonly been found in shallow groundwater beneath 

oil wastewater ponds.  Water from RTH-7D and 9D thus appears to be 

a mixture of the high sulfate native groundwater and wastewater 

applied for irrigation.  When the wastewater has been applied for 

irrigation, oxidizing conditions can be expected in the shallow 

groundwater. 

 The TDS concentration in water from C-1D was 800 mg/l and the chlo-

ride concentration was 110 mg/l, indicated to be at background levels in 

groundwater in the vicinity.  Thus the results of sampling C-1D are indica-

tive of no influence of the wastewater ponds in the vicinity of this well. 
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Laboratory Reports 
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May 21, 2015 Lab ID : VI 1541268-002 
  Customer ID : 4-17878 
Kenneth D. Schmidt & Assoc.     

Sampled On : April 20, 2015-15:10 
Sampled By : James Angell 
Received On : April 22, 2015-11:30 

3701 Pegasus Dr., Suite #112 
Bakersfield, CA 93308 
  
  Matrix : Drinking Water 
Description : Racetrack Hill Influent 
Project : Race Track Hill  
 This Page is to be Stamped  

Sample Result - Inorganic 

Sample Preparation Sample Analysis 
Constituent Result PQL Units MCL/AL  

Method Date/ID Method Date/ID 
Irrigation SuitP:1                 
Total Hardness as CaCO3 265 -- mg/L   200.7 04/25/15:204816 200.7 04/25/15:206184 
Calcium 88 1 mg/L   200.7 04/25/15:204816 200.7 04/25/15:206184 
Magnesium 11 1 mg/L   200.7 04/25/15:204816 200.7 04/25/15:206184 
Potassium 17 1 mg/L   200.7 04/25/15:204816 200.7 04/25/15:206184 
Sodium 923 5* mg/L   200.7 04/25/15:204816 200.7 04/27/15:206270 
Total Cations 45.9 -- meq/L   200.7 04/25/15:204816 200.7 04/25/15:206184 
Boron 12.6 0.1 mg/L   200.7 04/25/15:204816 200.7 04/25/15:206184 
Copper ND 10 ug/L 10002 200.7 04/25/15:204816 200.7 04/25/15:206184 
Iron 370 30 ug/L 3002 200.7 04/25/15:204816 200.7 04/25/15:206184 
Manganese 120 10 ug/L 502 200.7 04/25/15:204816 200.7 04/25/15:206184 
Zinc 30 20 ug/L   200.7 04/25/15:204816 200.7 04/25/15:206184 
Gypsum Requirement 4.9 -- Tons/AF   200.7 04/25/15:204816 200.7 04/25/15:206184 
SAR 24.7 -- --   200.7 04/25/15:204816 200.7 04/25/15:206184 
Total Alkalinity 330 10 mg/L   2320B 04/27/15:204887 2320B 04/27/15:206268 
Hydroxide ND 10 mg/L   2320B 04/27/15:204887 2320B 04/27/15:206268 
Carbonate ND 10 mg/L   2320B 04/27/15:204887 2320B 04/27/15:206268 
Bicarbonate 410 10 mg/L   2320B 04/27/15:204887 2320B 04/27/15:206268 
Sulfate 3 2 mg/L 5002 300.0 04/22/15:204880 300.0 04/23/15:206326 
Chloride 1370 20* mg/L 5002 300.0 04/22/15:204880 300.0 04/23/15:206326 
Nitrate ND 0.4 mg/L 45 4500NO3F 04/29/15:204972 4500NO3F 04/29/15:206391 
Nitrate Nitrogen ND 0.1 mg/L 10 4500NO3F 04/29/15:204972 4500NO3F 04/29/15:206391 
Fluoride 3.3 0.1 mg/L 2 300.0 04/22/15:204880 300.0 04/23/15:206326 
Total Anions 45.6 -- meq/L   2320B 04/27/15:204887 2320B 04/27/15:206268 
pH 7.4 -- units   4500-H B 04/23/15:204734 4500HB 04/23/15:206085 
E. C. 4630 1 umhos/cm 16002 2510B 04/23/15:204719 2510B 04/23/15:206051 
TDS by Summation 2830 -- mg/L   200.7 04/25/15:204816 200.7 04/25/15:206184 
Wet ChemistryP:1                 
Solids, Total Dissolved (TDS) 2560 20 mg/L 10002 2540CE 04/23/15:204727 2540C 04/24/15:206120 
ND=Non-Detected. PQL=Practical Quantitation Limit. Containers: (P) Plastic Preservatives: N/A ‡Surrogate. * PQL adjusted for dilution. 
MCL = Maximum Contamination Level. 2 - Secondary Standard. 3 - CDPH Notification Level. AL = Regulatory Action Level. 

Corporate Offices & Laboratory
853 Corporation Street
Santa Paula, CA 93060
TEL: (805)392-2000
Env FAX: (805)525-4172 / Ag FAX: (805)392-2063
CA ELAP Certification No. 1573

Office & Laboratory
2500 Stagecoach Road
Stockton, CA 95215
TEL: (209)942-0182
FAX: (209)942-0423
CA ELAP Certification No. 1563

Office & Laboratory
563 E. Lindo Avenue
Chico, CA 95926
TEL: (530)343-5818
FAX: (530)343-3807
CA ELAP Certification No. 2670

Office & Laboratory
9415 W. Goshen Avenue
Visalia, CA 93291
TEL: (559)734-9473
FAX: (559)734-8435
CA ELAP Certification No. 2810

Office & Laboratory
3442 Empresa Drive, Suite D
San Luis Obispo, CA 93401
TEL: (805)783-2940
FAX: (805)783-2912
CA ELAP Certification No. 2775

ENVIRONMENTAL          AGRICULTURAL
Analytical Chemists

Page 5 of 13
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Appendix D2 

Off-Site Well Lab Reports 



  
May 21, 2015 Lab ID : VI 1541268-001 
  Customer ID : 4-17878 
Kenneth D. Schmidt & Assoc.     

Sampled On : April 20, 2015-14:06 
Sampled By : James Angell 
Received On : April 22, 2015-11:30 

3701 Pegasus Dr., Suite #112 
Bakersfield, CA 93308 
  
  Matrix : Drinking Water 
Description : Well 26B 
Project : Race Track Hill  
 This Page is to be Stamped  

Sample Result - Inorganic 

Sample Preparation Sample Analysis 
Constituent Result PQL Units MCL/AL  

Method Date/ID Method Date/ID 
Irrigation SuitP:1                 
Total Hardness as CaCO3 72.4 -- mg/L   200.7 04/25/15:204816 200.7 04/25/15:206184 
Calcium 29 1 mg/L   200.7 04/25/15:204816 200.7 04/25/15:206184 
Magnesium ND 1 mg/L   200.7 04/25/15:204816 200.7 04/25/15:206184 
Potassium 4 1 mg/L   200.7 04/25/15:204816 200.7 04/25/15:206184 
Sodium 114 1 mg/L   200.7 04/25/15:204816 200.7 04/25/15:206184 
Total Cations 6.5 -- meq/L   200.7 04/25/15:204816 200.7 04/25/15:206184 
Boron 0.1 0.1 mg/L   200.7 04/25/15:204816 200.7 04/25/15:206184 
Copper ND 10 ug/L 10002 200.7 04/25/15:204816 200.7 04/25/15:206184 
Iron ND 30 ug/L 3002 200.7 04/25/15:204816 200.7 04/25/15:206184 
Manganese 20 10 ug/L 502 200.7 04/25/15:204816 200.7 04/25/15:206184 
Zinc ND 20 ug/L   200.7 04/25/15:204816 200.7 04/25/15:206184 
Gypsum Requirement 0.7 -- Tons/AF   200.7 04/25/15:204816 200.7 04/25/15:206184 
SAR 5.8 -- --   200.7 04/25/15:204816 200.7 04/25/15:206184 
Total Alkalinity 110 10 mg/L   2320B 04/23/15:204721 2320B 04/23/15:206104 
Hydroxide ND 10 mg/L   2320B 04/23/15:204721 2320B 04/23/15:206104 
Carbonate ND 10 mg/L   2320B 04/23/15:204721 2320B 04/23/15:206104 
Bicarbonate 130 10 mg/L   2320B 04/23/15:204721 2320B 04/23/15:206104 
Sulfate 191 2 mg/L 5002 300.0 04/22/15:204880 300.0 04/23/15:206326 
Chloride 35 1 mg/L 5002 300.0 04/22/15:204880 300.0 04/23/15:206326 
Nitrate ND 0.5 mg/L 45 300.0 04/22/15:204880 300.0 04/23/15:206326 
Nitrate Nitrogen ND 0.1 mg/L 10 300.0 04/22/15:204880 300.0 04/23/15:206326 
Fluoride 0.2 0.1 mg/L 2 300.0 04/22/15:204880 300.0 04/23/15:206326 
Total Anions 7.1 -- meq/L   2320B 04/23/15:204721 2320B 04/23/15:206104 
pH 7.7 -- units   4500-H B 04/23/15:204734 4500HB 04/23/15:206085 
E. C. 750 1 umhos/cm 16002 2510B 04/23/15:204719 2510B 04/23/15:206051 
TDS by Summation 503 -- mg/L   200.7 04/25/15:204816 200.7 04/25/15:206184 
Wet ChemistryP:1                 
Solids, Total Dissolved (TDS) 490 20 mg/L 10002 2540CE 04/23/15:204727 2540C 04/24/15:206120 
ND=Non-Detected. PQL=Practical Quantitation Limit. Containers: (P) Plastic Preservatives: N/A ‡Surrogate. * PQL adjusted for dilution. 
MCL = Maximum Contamination Level. 2 - Secondary Standard. 3 - CDPH Notification Level. AL = Regulatory Action Level. 

Corporate Offices & Laboratory
853 Corporation Street
Santa Paula, CA 93060
TEL: (805)392-2000
Env FAX: (805)525-4172 / Ag FAX: (805)392-2063
CA ELAP Certification No. 1573

Office & Laboratory
2500 Stagecoach Road
Stockton, CA 95215
TEL: (209)942-0182
FAX: (209)942-0423
CA ELAP Certification No. 1563

Office & Laboratory
563 E. Lindo Avenue
Chico, CA 95926
TEL: (530)343-5818
FAX: (530)343-3807
CA ELAP Certification No. 2670

Office & Laboratory
9415 W. Goshen Avenue
Visalia, CA 93291
TEL: (559)734-9473
FAX: (559)734-8435
CA ELAP Certification No. 2810

Office & Laboratory
3442 Empresa Drive, Suite D
San Luis Obispo, CA 93401
TEL: (805)783-2940
FAX: (805)783-2912
CA ELAP Certification No. 2775

ENVIRONMENTAL          AGRICULTURAL
Analytical Chemists

Page 4 of 13





 
May 21, 2015 Lab ID : VI 1541268-004 
  Customer ID : 4-17878 
Kenneth D. Schmidt & Assoc.     

Sampled On : April 21, 2015-08:45 
Sampled By : James Angell 
Received On : April 22, 2015-11:30 

3701 Pegasus Dr., Suite #112 
Bakersfield, CA 93308 
  
  Matrix : Drinking Water 
Description : Well 24J 
Project : Race Track Hill  
 This Page is to be Stamped  

Sample Result - Inorganic 

Sample Preparation Sample Analysis 
Constituent Result PQL Units MCL/AL  

Method Date/ID Method Date/ID 
Irrigation SuitP:1                 
Total Hardness as CaCO3 276 -- mg/L   200.7 05/18/15:205769 200.7 05/18/15:207384 
Calcium 71 1 mg/L   200.7 05/18/15:205769 200.7 05/18/15:207384 
Magnesium 24 1 mg/L   200.7 05/18/15:205769 200.7 05/18/15:207384 
Potassium 5 1 mg/L   200.7 05/18/15:205769 200.7 05/18/15:207384 
Sodium 35 1 mg/L   200.7 05/18/15:205769 200.7 05/18/15:207384 
Total Cations 7.2 -- meq/L   200.7 05/18/15:205769 200.7 05/18/15:207384 
Boron ND 0.1 mg/L   200.7 05/18/15:205769 200.7 05/18/15:207384 
Copper ND 10 ug/L 10002 200.7 05/18/15:205769 200.7 05/18/15:207384 
Iron ND 30 ug/L 3002 200.7 05/18/15:205769 200.7 05/18/15:207384 
Manganese ND 10 ug/L 502 200.7 05/18/15:205769 200.7 05/18/15:207384 
Zinc ND 20 ug/L   200.7 05/18/15:205769 200.7 05/18/15:207384 
Gypsum Requirement 0.05 -- Tons/AF   200.7 05/18/15:205769 200.7 05/18/15:207384 
SAR 0.9 -- --   200.7 05/18/15:205769 200.7 05/18/15:207384 
Total Alkalinity 210 10 mg/L   2320B 04/28/15:204904 2320B 04/28/15:206334 
Hydroxide ND 10 mg/L   2320B 04/28/15:204904 2320B 04/28/15:206334 
Carbonate ND 10 mg/L   2320B 04/28/15:204904 2320B 04/28/15:206334 
Bicarbonate 260 10 mg/L   2320B 04/28/15:204904 2320B 04/28/15:206334 
Sulfate 95 2 mg/L 5002 300.0 04/22/15:204880 300.0 04/23/15:206326 
Chloride 20 1 mg/L 5002 300.0 04/22/15:204880 300.0 04/23/15:206326 
Nitrate 15.6 0.5 mg/L 45 300.0 04/22/15:204880 300.0 04/23/15:206326 
Nitrate Nitrogen 3.5 0.1 mg/L 10 300.0 04/22/15:204880 300.0 04/23/15:206326 
Fluoride 0.3 0.1 mg/L 2 300.0 04/22/15:204880 300.0 04/23/15:206326 
Total Anions 7.1 -- meq/L   2320B 04/28/15:204904 2320B 04/28/15:206334 
pH 7.4 -- units   4500-H B 04/23/15:204734 4500HB 04/23/15:206085 
E. C. 667 1 umhos/cm 16002 2510B 04/23/15:204719 2510B 04/23/15:206051 
TDS by Summation 526 -- mg/L   200.7 05/18/15:205769 200.7 05/18/15:207384 
Wet ChemistryP:1                 
Solids, Total Dissolved (TDS) 440 20 mg/L 10002 2540CE 04/23/15:204727 2540C 04/24/15:206120 
ND=Non-Detected. PQL=Practical Quantitation Limit. Containers: (P) Plastic Preservatives: N/A ‡Surrogate. * PQL adjusted for dilution. 
MCL = Maximum Contamination Level. 2 - Secondary Standard. 3 - CDPH Notification Level. AL = Regulatory Action Level. 
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April 22, 2015 Lab ID : VI 1541145-001 
  Customer ID : 4-17878 
Kenneth D. Schmidt & Assoc.     

Sampled On : April 9, 2015-16:10 
Sampled By : Dee Jaspar 
Received On : April 11, 2015-14:11 

3701 Pegasus Dr., Suite #112 
Bakersfield, CA 93308 
  
  Matrix : Ag Water 
Description : T29S/R29E-16H 
Project : Race Track Hill  
 This Page is to be Stamped  

Sample Result - Inorganic 

Sample Preparation Sample Analysis 
Constituent Result PQL Units Note 

Method Date/ID Method Date/ID 
Irrigation SuitP:1                 
Total Hardness as CaCO3 66.5 -- mg/L   200.7 04/14/15:204307 200.7 04/14/15:205660 
Calcium 25 1 mg/L   200.7 04/14/15:204307 200.7 04/14/15:205660 
Magnesium 1 1 mg/L   200.7 04/14/15:204307 200.7 04/14/15:205660 
Potassium 2 1 mg/L   200.7 04/14/15:204307 200.7 04/14/15:205660 
Sodium 99 1 mg/L   200.7 04/14/15:204307 200.7 04/14/15:205660 
Total Cations 5.7 -- meq/L   200.7 04/14/15:204307 200.7 04/14/15:205660 
Boron 0.2 0.1 mg/L   200.7 04/14/15:204307 200.7 04/14/15:205660 
Copper ND 10 ug/L   200.7 04/14/15:204307 200.7 04/14/15:205660 
Iron 190 30 ug/L   200.7 04/14/15:204307 200.7 04/14/15:205660 
Manganese 290 10 ug/L   200.7 04/14/15:204307 200.7 04/14/15:205660 
Zinc 90 20 ug/L   200.7 04/14/15:204307 200.7 04/14/15:205660 
Gypsum Requirement 0.7 -- Tons/AF   200.7 04/14/15:204307 200.7 04/14/15:205660 
SAR 5.3 -- --   200.7 04/14/15:204307 200.7 04/14/15:205660 
Total Alkalinity 140 10 mg/L   2320B 04/14/15:204293 2320B 04/14/15:205530 
Hydroxide ND 10 mg/L   2320B 04/14/15:204293 2320B 04/14/15:205530 
Carbonate ND 10 mg/L   2320B 04/14/15:204293 2320B 04/14/15:205530 
Bicarbonate 170 10 mg/L   2320B 04/14/15:204293 2320B 04/14/15:205530 
Sulfate 18 2 mg/L   300.0 04/17/15:204570 300.0 04/17/15:206004 
Chloride 75 1 mg/L   300.0 04/17/15:204570 300.0 04/17/15:206004 
Nitrate ND 0.5 mg/L   300.0 04/17/15:204570 300.0 04/17/15:206004 
Nitrate Nitrogen ND 0.1 mg/L   300.0 04/17/15:204570 300.0 04/17/15:206004 
Fluoride 0.2 0.1 mg/L   300.0 04/17/15:204570 300.0 04/17/15:206004 
Total Anions 5.3 -- meq/L   2320B 04/14/15:204293 2320B 04/14/15:205530 
pH 7.5 -- units   4500-H B 04/14/15:204321 4500HB 04/14/15:205559 
E. C. 570 1 umhos/cm   2510B 04/13/15:204272 2510B 04/13/15:205507 
TDS by Summation 390 -- mg/L   200.7 04/14/15:204307 200.7 04/14/15:205660 
Metals, DissP:1                 
Arsenic 4 2 ug/L   200.8 04/14/15:204303 200.8 04/14/15:205578 
Wet ChemistryP:1                 
Solids, Total Dissolved (TDS) 310 20 mg/L   2540CE 04/14/15:204320 2540C 04/15/15:205579 
ND=Non-Detected. PQL=Practical Quantitation Limit. Containers: (AVT) Amber VOA TFE-Cap, (P) Plastic Preservatives: H2SO4 pH < 2 ‡Surrogate. * 
PQL adjusted for dilution. 
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April 22, 2015 Lab ID : VI 1541145-001 
  Customer ID : 4-17878 
Kenneth D. Schmidt & Assoc.     

Sampled On : April 9, 2015-16:10 
Sampled By : Dee Jaspar 
Received On : April 11, 2015-14:11 

3701 Pegasus Dr., Suite #112 
Bakersfield, CA 93308 
  
  Matrix : Ag Water 
Description : T29S/R29E-16H 
Project : Race Track Hill  
 This Page is to be Stamped  

Sample Result - Organic 

Sample Preparation Sample Analysis 
Constituent Result PQL Units Note 

Method Date/ID Method Date/ID 
TOCAVT:1'4                 
TOC 0.8 0.5 mg/L   5310C 04/14/15:204285 5310C 04/14/15:205596 
ND=Non-Detected. PQL=Practical Quantitation Limit. Containers: (AVT) Amber VOA TFE-Cap, (P) Plastic Preservatives: H2SO4 pH < 2 ‡Surrogate. * 
PQL adjusted for dilution. 
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Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027*00

Stuart Childs

Reported: 06/19/2015  14:56

BCL Sample ID: 1514100-01  Client Sample Name:

Constituent Result Units Method Bias Quals
MB Lab

Water Analysis (General Chemistry)

Run #

Nickels Unused Well, 6/9/2015   6:30:00AM, R. Prince

MDLPQL

Dissolved Calcium mg/L 0.016110 0.10 EPA-200.7  10.016

Total Recoverable Calcium mg/L 0.014120 0.10 EPA-200.7  2ND

Dissolved Magnesium mg/L 0.01932 0.050 EPA-200.7  1ND

Total Recoverable Magnesium mg/L 0.01933 0.050 EPA-200.7  2ND

Dissolved Sodium mg/L 0.05167 0.50 EPA-200.7  1ND

Total Recoverable Sodium mg/L 0.05168 0.50 EPA-200.7  20.052

Dissolved Potassium mg/L 0.108.8 1.0 EPA-200.7  1ND

Total Recoverable Potassium mg/L 0.109.2 1.0 EPA-200.7  2ND

Bicarbonate Alkalinity as CaCO3 mg/L 4.1290 4.1 EPA-310.1  3ND

Carbonate Alkalinity as CaCO3 mg/L 4.1ND 4.1 EPA-310.1  3ND

Alkalinity as CaCO3 mg/L 4.1290 4.1 Calc  4ND

Chloride mg/L 0.06142 0.50 EPA-300.0  5ND

Nitrate as N mg/L 0.0180.51 0.10 EPA-300.0  6ND

Sulfate mg/L 0.10200 1.0 EPA-300.0  5ND

pH pH Units S050.057.47 0.05 EPA-150.1  7

Electrical Conductivity @ 25 C umhos/c

m

1.00977 1.00 EPA-120.1  8

Total Dissolved Solids @ 180 C mg/L 33680 33 SM-2540C  9ND

Non-Volatile Organic Carbon mg/L J0.300.77 1.0 EPA-415.1  10ND

QC

Batch IDDilutionInstrumentAnalystDate/Time

Run

Prep DateMethodRun #

06/10/15 06/18/15  16:45 JRG PE-OP2 1 BYF1638EPA-200.7 1

06/11/15 06/15/15  17:21 JRG PE-OP2 1 BYF1127EPA-200.7 2

06/11/15 06/11/15  15:46 RML MET-1 1 BYF1110EPA-310.1 3

06/10/15 06/16/15  14:23 MSA Calc 1 BYF1029Calc 4

06/09/15 06/10/15  11:34 OLH IC1 1 BYF0917EPA-300.0 5

06/09/15 06/10/15  04:16 OLH IC1 1 BYF0917EPA-300.0 6

06/11/15 06/11/15  15:46 RML MET-1 1 BYF1110EPA-150.1 7

06/11/15 06/11/15  15:46 RML MET-1 1 BYF1110EPA-120.1 8

06/12/15 06/12/15  09:30 CAD MANUAL 3.333 BYF1047SM-2540C 9

06/10/15 06/10/15  22:19 ALW TOC2 1 BYF0923EPA-415.1 10

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.

4100 Atlas Court   Bakersfield, CA  93308   (661) 327-4911  FAX (661) 327-1918   www.bclabs.com Page 7 of 19Report ID:  1000366083



Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027*00

Stuart Childs

Reported: 06/19/2015  14:56

BCL Sample ID: 1514100-01  Client Sample Name:

Constituent Result Units Method Bias Quals
MB Lab

Metals Analysis

Run #

Nickels Unused Well, 6/9/2015   6:30:00AM, R. Prince

MDLPQL

Dissolved Arsenic ug/L 9.2ND 50 EPA-200.7  1ND

Dissolved Boron ug/L 10140 100 EPA-200.7  1ND

Total Recoverable Arsenic ug/L J7.88.7 50 EPA-200.7  2ND

Total Recoverable Boron ug/L 10130 100 EPA-200.7  2ND

QC

Batch IDDilutionInstrumentAnalystDate/Time

Run

Prep DateMethodRun #

06/10/15 06/16/15  17:15 JRG PE-OP2 1 BYF0991EPA-200.7 1

06/11/15 06/15/15  17:21 JRG PE-OP2 1 BYF1127EPA-200.7 2

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.

4100 Atlas Court   Bakersfield, CA  93308   (661) 327-4911  FAX (661) 327-1918   www.bclabs.com Page 8 of 19Report ID:  1000366083



Laboratories, Inc.
Environmental Testing Laboratory Since 1949

Kennedy/Jenks Consultants

303 Second Street, Suite 300

San Francisco, CA 94107

Project:

Project Number:

Project Manager:

Race Track Hill

1365027*00

Stuart Childs

Reported: 06/19/2015  14:56

BCL Sample ID: 1514100-01  Client Sample Name:

Constituent Result Units Method Bias Quals
MB Lab

Total Petroleum Hydrocarbons

Run #

Nickels Unused Well, 6/9/2015   6:30:00AM, R. Prince

MDLPQL

TPH - Crude Oil ug/L 140ND 500 EPA-8015B/FFP  1ND

Tetracosane (Surrogate) % 37 - 134  (LCL - UCL)48.1 EPA-8015B/FFP  1

QC

Batch IDDilutionInstrumentAnalystDate/Time

Run

Prep DateMethodRun #

06/11/15 06/13/15  07:05 MWB GC-13 1 BYF1189EPA-8015B/FFP 1

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety.
All results listed in this report are for the exclusive use of the submitting party.  BC Laboratories, Inc. assumes no responsibility for report alteration, separation, detachment or third party interpretation.

4100 Atlas Court   Bakersfield, CA  93308   (661) 327-4911  FAX (661) 327-1918   www.bclabs.com Page 6 of 19Report ID:  1000366083



Appendix E 

Monthly Produced Water Flows for 2010 Through 2014 



Appendix E:  Monthly Produced Water Flows for 2010-2014

Monthly 
Month     2010      2011     2012     2013     2014 Average
January 211,574       208,592       235,406       355,300       342,775       270,729   
February 229,028       214,623       250,248       287,241       281,083       252,445   

March 226,744       266,462       323,768       278,204       261,989       271,433   
April 267,417       192,062       259,062       278,629       269,642       253,362   
May 234,459       192,770       317,935       370,099       343,851       291,823   
June 222,473       196,193       241,982       329,681       272,890       252,644   
July 274,625       259,834       262,594       283,982       329,612       282,129   

August 215,496       192,332       312,376       356,806       258,407       267,083   
September 268,847       266,065       264,141       296,558       260,492       271,221   

October 212,438       224,264       271,794       364,651       316,547       277,939   
November 194,035       249,071       317,012       283,582       241,668       257,074   
December 250,108       309,864       280,357       266,827       277,157       276,863   
Annual Total 2,807,244    2,772,132    3,336,675    3,751,560    3,456,113    

Produced Water Discharge (Barrels)

Phase 2 Subsurface Investigation Final Report,
Valley Water Management Company, Edison Oil Field, California
G:\IS-Group\Admin\Job\13\1365027.00_VWMC\09-Reports\Ph2-Final-Rpt\Appendix E - RTH Monthly Volumes\Appendix E.xls Page 1 of 1



Appendix F 

          Report on Runoff Conditions 
at the Race Track Hill Facility, Kern County, CA 
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